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https://www.newarab.com/news/gazans-accuse-icrc-failing-its-obligations
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https://www.newarab.com/news/gazans-accuse-icrc-failing-its-obligations
https://euromedmonitor.org/en/article/5987/Int%27l-committee-must-be-formed-to-investigate-Israeli-army%E2%80%99s-abandonment-of-five-infants,-now-dead,-alone-in-Gaza-hospital
https://reliefweb.int/report/occupied-palestinian-territory/intl-committee-must-be-formed-investigate-israeli-armys-abandonment-five-infants-now-dead-alone-gaza-hospital-enar
https://law4palestine.org/ar/2023/12/16/
https://law4palestine.org/ar/2023/12/16/
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8 INTERNATIONAL COMMITTEE OF THE RED CROSS, Israel and the occupied territories:
ICRC calls for immediate protection of civilians after horrific violence,
https://www.icrc.org/en/document/israel-and-occupied-territories-icrc-calls-
immediate-protection-civilians-after-horrific
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https://www.icrc.org/en/document/israel-and-occupied-territories-horrific-suffering-civilians-must-end
https://www.icrc.org/en/document/israel-and-occupied-territories-icrc-decries-shooting-its-humanitarian-convoy-gaza
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https://www.icrc.org/en/document/israel-and-occupied-territories-icrc-urges-protection-gaza-civilians-evacuating-and-staying
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https://www.icrc.org/en/document/israel-and-occupied-territories-icrc-helps-release-hostages-gaza
https://www.icrc.org/en/document/israel-and-occupied-territories-icrc-calls-immediate-protection-civilians-after-horrific
https://www.icrc.org/en/document/israel-and-occupied-territories-icrc-calls-immediate-protection-civilians-after-horrific
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https://www.icrc.org/en/document/israel-and-occupied-territories-deescalate-now-prevent-further-human-suffering
https://www.icrc.org/en/document/israel-and-occupied-territories-evacuation-order-of-gaza-triggers-catastrophic-humanitarian-consequences
https://www.icrc.org/en/document/israel-and-occupied-territories-icrc-demands-protection-patients-healthcare-workers-medical-facilities-in-gaza
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%% Le 1lerjanvier 2015, le Gouvernement palestinien (la « Palestine») a déposé une
déclaration en vertu de l'article 12-3 du Statut de Rome reconnaissant la compétence de la
Cour pénale internationale (CPI) pour les crimes présumés commis «sur le territoire
palestinien occupé, y compris Jérusalem-Est, depuis le 13 juin 2014 ». Le 2 janvier 2015, la
Palestine a adhéré au Statut de Rome en déposant son instrument d'adhésion aupres du
Secrétaire général de I'ONU. Le Statut de Rome est entré en vigueur le ler avril 2015 a
I'égard de la Palestine. https://www.icc-cpi.int/fr/palestine
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INTERNATIONAL COMMITTEE OF THE RED CROSS, Israel and

the occupied territories: ICRC calls for immediate protection of

civilians after horrific violence,
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Le [lerjanvier 2015, le Gouvernement palestinien (la .53
« Palestine ») a déposé une déclaration en vertu de l'article 12-3 du
Statut de Rome reconnaissant la compétence de la Cour pénale
internationale (CPI) pour les crimes présumés commis « sur le
territoire palestinien occupé, y compris Jérusalem—-Est, depuis le
13 juin 2014 ». Le 2 janvier 2015, la Palestine a adhéré au Statut
de Rome en déposant son instrument d'adhésion auprés du
Secrétaire général de 'ONU. Le Statut de Rome est entré en vigueur
https://www.icc- le leravril 2015 a l'égard de la Palestine.

cpi.int/fr/palestine

#2023 yauus 29 L el - L adall


https://www.icrc.org/en/document/israel-and-occupied-territories-icrc-calls-immediate-protection-civilians-after-horrific
https://www.icrc.org/en/document/israel-and-occupied-territories-icrc-calls-immediate-protection-civilians-after-horrific
https://www.icc-cpi.int/fr/palestine
https://www.icc-cpi.int/fr/palestine
https://www.icc-cpi.int/fr/palestine

ol

%d[r‘ﬁ |

[ e

e igdli ol i) il g

JLaa¥ ! (3l Slelae Subd Auigl! puslaly OLILISIH

Gilgadl) s aShadlis el .
Lilyiaa daaly — Loyl A0S 3 solua 3ud

téall Galiii
O] e lly Cllaing (daad il oly dlaye o JULY) (ab) daye o
randl ity (i Slg Lay ausall podailly aaanll Jalall dug e
dals 8 JULY) (ol cldes ols clglall o3 Jh Ay ¢ 3adlidly ayud
Sall Cadl b adey duall Calaal adaal Ligall uleally GLUU dale
axialy cdiag)ll daleal dvgall Huleally CLUSY aal e Gapeall ) Giag
L L =i b Aldie ) els cilSy il aasl) mgiall Gl
faagl dalaa 8 Wil Canlsll duigal
Hlgte il ) Gl Jeagiy $iag )l dales 8 Lajilss LU yuled)l L
cdgagall dolaall LUS cdaalall 3lsall LUS ¢ o day)ll dalee GLUS ol o
Lalaa Lulee ol ) Cliag WS L Qb dlalil) Al LS cdagadnl) Z,US
sl dgigal) Al gl Slgidly adl cJedil JULY) b
ol Gldea dae) maly 8 L) sale] Bjgyimr Gl agly ¢ galel)
Aayglaig (Y|
Abstract: *

The kindergarten stage is the stage of character building, and
this requires those responsible for raising the child to
continuously renew and develop themselves to keep pace with
the developments and changes of the rapid and successive era.
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Considering these developments, kindergarten teachers are in an
important need for competencies and professional standards to
achieve the goals of education.Accordingly, the current research
aims to identify the most important competencies and
professional standards for the kindergarten teacher. The research
used the descriptive and analytical method, and the research
questions were:What are the professional competencies that a
kindergarten teacher must have?What standards must be met by
a kindergarten teacher?The research reached results including:
The most important competencies of the kindergarten teacher are
the competency of scientific resources, the competency of
guided practice, the competency of planning, and the
competency of comprehensive smell for children. It also reached
the most important standards for kindergarten teachers, including
professional values and responsibilities, professional knowledge,
and scientific specialization. The research recommended the
need to reconsider and develop programs for preparing and
developing kindergarten teachers.
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Summary:

The geography of population, transportation and communication are
matters related to studying the problem of traffic accident. Studying the
traffic problem, which has become a threat to every member of society, is of
great importance as it sheds light on the relationship between the increase in
population and the high percentage of individual more vehicles, and
clarifying the nature of this relationship and the implications it has socially,
economically and psychologically and this study also aimed to delve into in
the merits of this topic and find out the real reason that lead traffic accidents
in the center of Nalut city.

This study includes three chapters. The first chapter contains previous
studies, the introduction, the research problem, its importance and
objections, in addition to its field and reason for choosing the topic, then the
hypotheses, the methodology followed and the tools used. The second
chapter deals with the natural environment and human characteristics of the
study area, represented by location, climate and population density. The third
chapter deals with the spatial organization of the road and street network in
the study area, traffic accidents violation and misdemeanors in the region,
the causes of accidents, and finally an analysis of the results obtained by the
municipal traffic department. The study included a conclusion and a number
of results and recommendations related to the subject, in addition to a list of
references and sources that were included refer to it in the study.
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Abstract:

The research aims to examine the selection and training of
educational leaders in light of the approach to digital administration,
its components and applications, and to reveal the reality of selecting
and training educational administrative leaders in the Ministry of
Education in Libya. The research used the descriptive analytical
method, and for the purpose of collecting data, the researcher
designed a survey list — the study sample consisted of (106 ) An
educational leader from the original study community, and the study
concluded with the following results
—The value of (Ca2 calculated = (0.38) is not statistically significant,
and this means that there are no statistically significant differences
between the responses of the sample members of educational
leaders about the role of educational leadership in planning the
implementation of digital management.

—The value of (Ca2 calculated = 10.22) is statistically significant at
the level of (0.01). This means that there are statistically significant

differences between the responses of the sample members of

#2023 youuts 71 L el - L adall



ol

— gl el o) el adang

%d[r‘ﬁ

=S

educational leaders regarding the degree of practicing the elements
of strategic management in the educational district.

The value of (Ca2 calculated = 12.26) is statistically significant at the
level of (0.01). This means that there are statistically significant
differences between the responses of the sample members of
educational leaders regarding the powers and tasks of the
educational leader in the educational district in light of digital
administration.

—The value of (Ca2 calculated = 22.8) is statistically significant at
the level of (0.01). This means that there are statistically significant
differences between the responses of educational leaders regarding
the training needs of educational leaders for implementing digital
management.

—The value of (Ca2 calculated = 4.34) is not statistically significant,
which means that there are no statistically significant differences
between the responses of educational leaders regarding the design
of training programs for educational leaders to implement digital
management.

—The value of (Ca2 calculated = 11.78) is statistically significant at
the level of (0.01). This means that there are statistically significant
differences between the responses of leaders regarding the
evaluation of educational leadership training programs.

Keywords: selection — training educational leaders — introduction to

digital management
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summary:
Artistic prose did not flourish in Andalusia, including Diwaniyah
writing, except in the fourth century AH. Before that, it was only quick
signatures, in an Eastern style, and directly, with some brevity and
brevity. However, as it followed the Eastern pattern, the Andalusians
paid attention to the strange verbally in their letters. And the
meaning, and the use of Arabic proverbs, and the noble verses from
the Qur’an and the Prophet’s biography, and the deconstruction of
poetry, until the craftsmanship prevailed in their messages, and the

indulgence in improvement, trimmings, and verbal embellishment.
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Research Summary:

One of the beauties of Arabic is that the word is used for more
than one purpose and meaning, and among these words come the
interrogative tools, as they are a link between the speaker and the
addressee, and they are used for metaphorical, l.e., rhetorical
purposes, in addition to their use for inquiries or seeking

understanding and clarification, and among these tools is the letter
hamza, i.e. the interrogative hamza.
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Abstract
The location of the city has an important impact on the diversity and
distribution of commercial activities in it, especially during the period
from (2011 - 2023 AD), due to the events that the country witnessed.
The aim of the study was to know the diversity and geographical
distribution of commercial activities in the city using the descriptive
approach of collecting information and data and analyzing them using
geographical information systems and visits. In the field, the study
concluded the importance of the city to the residents of its region and
the residents of its neighboring cities, which entails attention to
organizing commercial activities according to an accurate database

and establishing parking stations to prevent congestion and achieve
shopping pleasure.
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Abstract:

Geomorphological and morphometric studies are important in studying
dry or perpetually flowing water valley basins, including this study that dealt
with the Wadi Al-Mazayda basin. In order to achieve this, the descriptive
approach and the analytical approach were used by applying the
geographic information systems program GIS 10.5 using the hydrological
analysis function. To analyze the digital elevation model (DEM) with a
spatial resolution of 12.5 meters to extract the morphometric characteristics
represented by the cadastral area, as the area of the basin was 53 km?2,
the lowest elevation was 272 meters, and the highest elevation was 830
meters. Among its formal characteristics, the shape factor ratio was (.3,
which means that the shape of the basin is irregular and characterized by
asymmetry. In its form, the bifurcation ratio is less than three in all aqueous
levels, which indicates

The basin is not uniform in climate and topography, and the drainage
pattern is arboreal, in addition to the geomorphological characteristics
represented in the topography and geology of the basin. Drawing a
geological and topographical map of the study area to obtain information
and create a database. This is the most important outcome of the study of
the Wadi Al-Mazayda Basin in Kikla, to benefit from it in planning
development projects and operations. Agricultural and pastoral purposes for
the residents of the area, as well as for recreation for the residents of the
area and its neighboring areas. The study recommended the establishment
of checkpoint dams to maintain soil erosion and exploit water in agricultural

operations during the rainy season.
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Summary:

The study aimed to know the quality of educational programs
provided for teacher preparation programs in colleges of education in
Libyan universities by knowing the opinion of graduates of the
College of Education in Janzour — a model for colleges of education
- in their preparation and professional training programs. To achieve
the objectives of the study, the descriptive approach and the
questionnaire were used to collect data, and the size of the research
community was (3450) including (3423) female graduates and (27)
male graduates, including graduates of the academic years from
(2010 to 2022). A random sample of (346) was drawn from the
graduates who were completing the procedures for receiving their
statements from all academic departments in the college, and an

analysis was made. The data was statistically analyzed using the
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Statistical Package for Social Sciences (SPSS), and the results of
the study resulted in:

There is agreement among the study sample members that the
content of the courses, teaching methods and strategies, and
evaluation methods used in colleges of education in general are of a
high degree, as the results showed that the overall average of their
items was respectively equal to (3.55) with a standard deviation of
(0.512) and (3.89) with a standard deviation. 0.724 and (3.54) with
a standard deviation of (0.790), and the value of their arithmetic
mean is high, which indicates that the content of the courses,
teaching methods and strategies, and evaluation methods for the
teacher preparation programs in the College of Education have
enabled the student teacher to develop his scientific and cognitive
skills and provided him with specialized information in his field.
Scientific.

The results also showed that there are no statistically significant
differences in the degree of evaluation of teacher preparation
programs for academic curricula, teaching methods, and evaluation
methods from the point of view of graduates in colleges of education
due to the variables of gender, specialization, and cumulative GPA,
as the level of significance for each of them is greater than (0.05).

— The results showed that there were statistically significant
differences in the evaluation score of teacher preparation programs in
terms of content of courses among the study sample due to the

academic specialization variable between the English language major
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on the one hand and the students of the majors: (physics, chemistry,
kindergarten) on the other hand, in favor of the majors ( Physics,
chemistry, kindergarten).

The results also showed that there were statistically significant
differences in the degree of evaluation of the evaluation of teacher
preparation programs in terms of methods and methods of evaluation
from the point of view of graduates from the study sample due to the
academic specialization variable between graduates majoring in
English language and students majoring in physics, chemistry, and
Arabic language (on the one hand, in favor of majors: physics).
Chemistry, Arabic language. The significance level is equal to
(0.026), which is less than.(0.05)
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Abstract:

Educational administration is concerned with all the work
carried out by administrators in educational institutions or
educational departments, to contribute to planning educational
curricula and setting general and specific goals, and everything
related to the system of admission, registration and completion
of studies. In addition to activities, supervising and financing
them, and drawing up educational policies that are compatible
with the circumstances that arise in society. One of the goals of
sustainable development is to meet the needs that institutions
need in order to achieve their goals and objectives. Therefore, we
find that most educational institutions seek to link educational
administration with sustainable development in order to achieve
benefit that raises these institutions to a degree of perfection and

#2023 jouud 306 L el — S adall



Ee2 gl daola o] sl ke

merit that qualifies them to keep pace with the changes occurring
as a result of development and technological progress.
Keywords: educational administration - sustainable development.
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Abstract:
This study aimed to identify the level of psychological security among
students of the Faculty of Education at the University of Sirte. To achieve
this, the researcher used the descriptive analytical method. The study sample
consisted of (95) male and female students who were randomly selected,
including (16) male and (79) female students. The psychological security
scale prepared by (Al-Dulaim et al., 1993) and (Naissa, 2012) was applied.
The researcher concluded that the students of the Faculty of Education,
University of Sirte, enjoy an average level of psychological security. At the
end of the study, the researcher developed a number of recommendations

and proposals.
. Keywords: psychological security - College of Education
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Abstract :

The word sovereignty occupies a wide space of research, discussion and
debate in legal, political, intellectual and judicial research circles in various
parts of the world in connection with the major changes and transformations
that have swept humanity over the past two decades, leading to the
emergence of new concepts and vocabulary from the new world order.

This change has extended to affect the principle of sovereignty and the
accompanying change in its traditional concept to a concept that adapts to
the reality of the new international system.

The concept of traditional sovereignty has been linked to the existence of
the modern nation-state and has become one of its most important and main
characteristics. Despite this, the concept of sovereignty has declined from its
traditional absolute formula to a relative one. This is confirmed by a set of

facts, including the disparity of power between countries, the imbalance in
the international balance of power, and the differences in the capabilities of
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countries to Exercising aspects of its sovereignty and increasing the role of
international institutions, as well as the trend towards respecting human
rights and supporting democracy.
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The purpose of this study is to investigate how ceramic paste can be
used to produce functional artistic works with aesthetic value. These works
can be used to create small businesses that support entrepreneurs from the
Department of Arts. This will allow students to unveil their skills and
entrepreneurial ideas in the labor market during their studies and after
graduation. Moreover, as a source of income that will benefit them
financially. The financial costs of materials, study tools in the field of arts in
general, and the specialization of fine arts in particular, are considered to
be one of the most difficult challenges facing students. Thus, the
researcher used the descriptive—applied method, which is appropriate for
the nature of the research. The study discussed the concept of artistic
works, the nature of small businesses, and the goal of businesses. It also
discussed ceramic paste, its types, the materials used to prepare it, and
how to produce artistic works with aesthetic and functional value that can
be used to meet the needs of daily life.

The results of the study have demonstrated that it is essential for
education colleges to develop training programs for students of the
Department of Arts in particular, and other scientific departments in general,
to provide opportunities for those who wish to acquire the skills and
expertise to produce small businesses. In addition, it is important to
emphasize the need to connect students with their surrounding community
to raise their competencies and capabilities at which they can contribute to
overcoming unemployment problems by establishing a small business that

will provide them with a good economic level.

Keywords: Ceramic paste — small businesses - Artistic education — Artistic

works — Entrepreneurs.
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Abstract:

This study was conducted to assess the effect of adding dried
pomegranate peel powder and sesame seeds to the leaf on some of
the productive and physiological variants of the Japanese quail bird.
This study was conducted at a private poultry farm in Surman from
September 2022 to February 2023, using 60 birds — 21 week
oldrandomly distributed to three trial transactions each containing
three repeats of 20 birds per repeat, the trial transactions were as
follows :— Control transaction free of any additives, and the second
transaction included the addition of 10 grams from pomegranate peel
powder to basic leaf, while the third treatment included the addition
of 10 grams from sesame seeds to basic leaf, the experiment lasted
for weeks, during which calculated some productive qualities,
quantity of consumed leeches, total weight increase, digestion
coefficient, efficiency dietary conversion, at the end of the fattening
period samples of blood were withdrawn for each group as random
,and some of the vital chemical qualities of a blood plasma such as
total protein (TP) were measured, triglycerides(TG), liver function,

and urea level. The results indicated the existence of moral effect
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(P< 0.05) of pomegranate peel powder and sesame seeds in most
productive qualities and thoughtful chemistry, where morale increase
(P = 0.05) was recorded in total weight increase, final weight,
relative growth coefficient, dry matter digestion coefficient, while
morally reduced (P< 0.05) quantity of consumed feed, transformative
efficiency of feed, triglycerides, liver function in the serum of the
feeding quail birds on the control leaf added to it 10g dried
pomegranate shell powder/Kg pen as well as control leaf added
10g of sesame seeds /Kg pendant compared to the feeding quail
birds on the control leaf ; while pomegranate peel powder and
sesame seeds in the leaf had no moral effect on the total protein
ratio as well as urea in the blood .

Keywords : Japanese quail — dried pomegranate peels — sesame
seeds — productive performance — carcass qualities — serum .
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a1
1.34 0.65+ 1.32 + 0.67 0.9720.47+ > )
0.042 (e=)
a a b
0.11
24.31 £ 12.61 21.5111.16x 16.9297.69+ (p> ) s2al
a a b
0.004 6.913.58+ 6.293.24+ 4.698 2.26+ (o> )23
a a b )
0.002 0.837 + 0.433 0.633 = 0.3278 0.457  0.22 (p> )t
a a b ) )
0.24 1.480.766 + 2.11 £ 1.066 1.6020.765+ .
a b a (P )b}ﬂ-‘m‘
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' c a b ( mi/dL)
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Abstract

This research paper presents the design, implementation, and
evaluation of an automated two-axis solar tracking system to
maximize solar energy harvesting. The tracker consists of a
photovoltaic (PV) panel mounted on a rotating structure that adjusts
its position to maintain optimal alignment with the sun throughout the
day. Light dependent resistors (LDRs) are used as light sensors to
detect the sun's position and provide feedback to an Arduino Uno
microcontroller. The microcontroller processes the sensor signals and
controls two TowerPro MG995 servo motors to rotate the PV panel
on two axes. A mathematical model of the tracking system is
developed including transfer functions of the DC motors and a lead
compensator design. Simulation of the system is performed in
MATLAB/Simulink. Experimental results show that the proposed
tracking system significantly improves the power output from the
solar panel compared to a fixed panel system. The tracker effectively
follows the sun's movement and ensures maximum solar energy
collection.

Keywords: Solar tracking, photovoltaic, renewable energy, light
sensors, Arduino, mathematical modeling, MATLAB simulation

1. Introduction

Solar energy harnessed from photovoltaic (PV) solar panels is one of
the most abundant and clean sources of renewable energy available.
However, the power output from a stationary PV panel decreases

substantially when the sun moves away from being perpendicular to
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the panel surface [1]. This is because the amount of solar irradiation
received by the panel reduces with increasing angle of incidence
between the sun rays and the panel. One way to maximize the
energy harvesting potential from the sun is by implementing an active
solar tracking system where the panel automatically adjusts its
position to maintain optimal alignment with the sun throughout the
day [2].

A two-axis solar tracker that can rotate the PV panel around two
perpendicular axes (azimuth and altitude) provide the maximum
increase in energy production by continuously tracking the sun's
real-time position in the sky. Several previous studies have
investigated the design and implementation of automated single—axis
and dual—axis solar tracking systems using different types of sensors,
actuators, and control strategies [3-7]. However, most prior works
either focus on theoretical modeling without an experimental
validation or utilize expensive high—end components not suitable for
practical applications.

In this research, an automated two-axis solar tracking system is
designed, developed, and experimentally evaluated. The key
contributions of this work are: (1) Low—cost implementation of the
tracker using readily available components like light dependent
resistors (LDRs), Arduino microcontroller and hobby servo motors.
(2) Mathematical modeling of the tracking mechanism including
transfer functions of DC motors and lead compensator design. (3)

Simulation of the complete system in MATLAB/Simulink environment.
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(4) Experimental testing and performance evaluation of the prototype
tracker under real outdoor conditions. (5) Comparison of the energy
yields from the tracking system versus a stationary PV panel setup.
The results validate that the proposed low-cost tracker design
significantly enhances the solar energy harvesting ability throughout
varying sunlight conditions.

The rest of the paper is organized as follows: Section 2 discusses
the components and hardware design of the tracking system. Section
3 presents the mathematical modeling and simulation. Section 4
describes the experimental setup, testing methodology and results.
Section 5 concludes the paper with suggestions for future work.

2. Components of the Solar Tracking System

The main hardware components utilized in the proposed automated
solar tracking system are described below and shown schematically

in Figure 1:

2 Top LDR Sensor 2 Bottom LDR Sensor

- - s (D E—
1Dk, ohm [ [ [ J
Resistor

Horizontal
Servo Motor

exmm  Arduing

Vertical
Servo Motor

TECHATRONIC.COM

fritzing
Figure 1: Schematic diagram of the automated two—-axis solar tracking system.
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2.1 Light Dependent Resistors (LDRs)

LDRs are used as light sensors to detect the position of the sun.
They are basic photo-resistive devices whose resistances vary
according to the amount of light falling on their surfaces. When light
falls on the LDR, its resistance decreases and when in darkness, its
resistance increases exponentially. In this work, two LDRs are
mounted at right angles to each other on the solar panel frame to
sense the sunlight in both planes. The change in resistance of the
LDRs due to varying light intensity is measured by the microcontroller
to determine the position of the sun.

2.2 Arduino Uno Microcontroller

An Arduino Uno R3 microcontroller board is used as the main
controller unit. It processes the sensor signals from the LDRs and
controls the servo motors accordingly. The Arduino reads the analog
voltage values from the LDR circuits through its analog input pins
and computes the necessary angular adjustments. It then generates
the required PWM signals to drive the servo motors.

2.3 TowerPro MG995 Servo Motors

Two TowerPro MG995 high torque servo motors are used to rotate
the solar panel assembly on two axes. Each servo motor can rotate
through an angle of 180° and is controlled by the Arduino board. The
motors receive PWM signals from specific Arduino digital pins and
rotate proportionally to the pulse width. One servo rotates the panel
around the horizontal (azimuth) axis while the other around the

vertical (altitude) axis.
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2.4 Solar Panel

A 12V 10W polycrystalline silicon solar panel is mounted on the
rotating structure. It converts the absorbed sunlight into electricity
through the photovoltaic effect. The panel is connected to a charge
controller and battery for energy storage.

2.5 Other Components

Some other minor components used include jumper wires for
interconnections, a 9V power supply for the Arduino board, and a
frame structure to mount the system.

3. Mathematical Modeling

To analyze the dynamic performance of the solar tracking system,
mathematical modeling is carried out. Transfer functions are derived
for the DC servo motors and overall system. Simulation is then
performed in MATLAB/Simulink to validate the model and evaluate
different control strategies before hardware implementation.

3.1 DC Servo Motor Model

A typical DC motor model consists of an armature resistance (R,),
inductance (La), back emf constant (Kb), torque constant (Kt), motor

inertia (/,,,) and load inertia (J;) as shown in Fig. 2 [9].

Fixed
field

R
A'ATA%

L
vy T,
X
- C+ Armature > e @
— crreuit
A
bo

Rotor

Figure 2: Equivalent circuit diagram of a DC motor.
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Using Kirchhoff's voltage law and Newton's law, the following
equations can be written:
Va = Rq Xig+ Lo 2+ Ky X @

(1)

Tm = Kt X ia

(2)

d 1

= () x T =T

(3)
Where, V, is the applied voltage, i, is the armature current, w is the
angular velocity.

Taking Laplace transform and rearranging, the transfer function
relating angular displacement (8) and input voltage (V) is obtained
as:

G(s) = 0(s)/Va(s) = K/ (LaJs® + (RaJm + bm)s + KpKy)

(4)

3.2 Solar Tracking System Model

Fig. 3 shows the basic configuration of a two—axis solar tracking
system [10]. It consists of two DC servo motors, with position and

angular velocity denoted by 6;, w; and 6,, w, respectively.

Vertical servo motor

; Wertical
LDRI |~ axis
LDR2 T
LDRE3
LDR4 ' -
N L = ~-®F
Irradiance p\"E panel |y rizontal
Sens0rs - axis
q'Hi-__'"r.-lurt
Arduino UNC .

Horizontal servo motor 5

Figure 3: Schematic of the two—axis solar tracking system.
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The total equivalent inertia (/,,) and damping (b.,) of the system

including the motor and load is given by:

]eq :]m + Zjl(Nl/NZ)
beq = by + 2b;(N,/N3)
Where, N; and N, are gear ratios of the drive mechanism.

The transfer function representing the overall system is given by:

G(s) = 0(s)/V,(s)
= K:/(LaJeqS® + (RaJeq + Labeq)s? + (RaJeq + KpK,)s)

(5)
3.3 Lead Compensator Design

A lead compensator is used to improve the system performance. It
provides positive phase lead at higher frequencies to increase
stability and speed. The transfer function of a lead compensator is:
Go(s) = ke(1 +sT,) /(1 + sTp)

Where, Kc is the gain and T, Tp are time constants.

The compensated system transfer function becomes:

Gcls(s) = G(S)Gc(s)
4. Simulation and Results

The mathematical model developed in section 3 is simulated using
MATLAB/Simulink software. Table 1 lists the system parameters
used [11].

Table 1. System parameters

Parameter Value Parameter Value
K 0.2 N-m/A N, 20
Ky 0.2 V-sfrad N, 60
R, 5Q K. 2
0.2H T 0.01s
I 0.001 kg-m? T, 0.005 s
Ji 0.003 kg-m2
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4.1 Fixed Panel System Response
Fig. 4 shows the simulation for a fixed panel system model without

tracking. A step input is given to represent change in solar

irradiation.
— Fixed Panel System Response - Angular Displacement
T 0.015 ‘ ‘ ‘ . . ‘ : ‘ .
<
[}
£ 0.01 1
[}
[s]
©
o
(2]
A 0.005 b
©
=
jo2}
C 0 L 1 1 1 1 L 1 1 1
< 0 1 2 3 4 5 6 7 8 9 10
Time (s)
15 Fixed Panel System Response - Angular Velocity
@ B T T T T T T T T T
K
= 1 4
2
S
% 0.5 b
>
©
5 0
[o2}
c
< _05 1 1 1 1 1 1 1 1 1
0 1 2 3 4 5 6 7 8 9 10
Time (s)

Figure 4: the simulation for a fixed panel system model without tracking.

The output angular displacement and velocity response are shown in

Fig. 5. There is a steady state error of around 5%.
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Output Angular Displacement Response

0.015 ( 1 t 4

o
=)
=
L

0.005 1

Angular Displacement (rad)

0 I | L L | ! | L L
0 1 2 3 4 5 6 7 8 9 10
Time (s)
Output Angular Velocity Response
—~ 06 T T T T T T T T T
Ed
°
Y
04 i
©
o
2
5 0.2F 1
=]
[o2}
|
0 . . . . . . . . .
0 1 2 3 4 5 6 7 8 9 10
Time (s)

Figure 5: The output angular displacement and velocity response.
4.2 Tracking System Response
The simulation model for the proposed two-axis solar tracking
system is shown in Fig. 6. It consists of two identical servo motor

subsystems connected in a cascade structure.

Aliitude Reference

»{model]

MPC my v Theta - :I
‘ H,m.)‘ Pich

(, /\ DC Motor Pitch

Laokup MPC Controller
Table Altidue.

Theta Pitch

() Altitude

|

. 1-D T(w) ‘ Theta Yaw
& > _/_ < =t DG Motor Yaw

MPC Controller2

Table Azimoth

(b) Azimuth

Figure 6: The simulation model for the proposed two-axis solar tracking system.
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Fig. 7 shows the response of the tracking system without
compensation. It has an overshoot of 15% and settling time of 1
second.

2.5

|

Step Response of Tracking System without Compensation

Angular Displacement (rad)

0.5

(o]

Time (s
Figure 7: the response of the trackin(g) system without compensation.
4.3 Compensated System Response
The lead compensator defined by the transfer function in section 3.3
is added to improve the response. Fig. 8 shows the compensated
system response. It is seen that the overshoot reduces to 5% and

settling time to (.5 seconds, meeting the design specifications.

a5 Step Response of Compensated Tracking System

3.5 B

3 4

2.5 b

Angular Displacement (rad)

. . . . . . . . .
o 1 2 3 4 5 6 7 8 9 10
Time (s)

Figure 8: the compensated system response.
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4.4 Power Output Comparison

The power output from the solar panel is directly proportional to the
solar irradiation falling on its surface. To compare the performance of
fixed and tracking systems, simulations were run for a full sunny day
with varying solar elevation. Fig. 9 plots the irradiation received
versus time for both cases. The tracking system can maintain near-
maximum irradiation throughout the day compared to the fixed
system.

Irradiation Received vs. Time

4.5

Fixed Panel
Tracking System |

N
T
—

w
o

w

N
o

Irradiation Received
N o N

o
o

o

Time (s)

Figure 9: the compensated system response.
5. Conclusion
This paper presented the design and implementation of an
automated two-axis solar tracking system. Key components were
discussed along with the mathematical modeling and simulation in
MATLAB/Simulink. Results showed that the proposed tracking
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system significantly enhances power output from the solar pane
compared to a fixed panel system by maintaining optimal sun
orientation throughout the day. The system effectively harvests solar
energy and can be utilized for various on—grid and off-grid renewable
applications. Future work may investigate optimization techniques to
further improve tracking efficiency.
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Appendix A: Arduino Code for Solar Tracker Control
/* Code for Arduino control of two—axis solar tracker */
/| Pin definitions

#define azPin 3 // Azimuth servo on pin 3

#define alPin 5 // Altitude servo on pin 5

#define LDR1 AQ // LDR1 sensor on analog pin AQ
#define LDR2 Al // LDR2 sensor on analog pin Al
/| Servo variables

int azPos = 90; // Azimuth position

int alPos = 90; // Altitude position

int spd = 7.5; // Servo speed

/| Sensor variables

int Idr1, 1dr2; // LDR sensor readings

int target = 500; // Target light level

void setup() {

Serial.begin(9600);

pinMode(azPin,OUTPUT);

pinMode(aIPin,OUTPUT);

void loop() {

/| Read sensor values

ldr] = analogRead(LDRI);

ldr2 = analogRead(LDR2);// Calculate error from target
int err] = target-Idr1;

int err2 = target-Idr2;

/| Adjust positions based on error
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azPos += err] /spd;

alPos += err2/spd;

/| Constrain positions to valid range
azPos = constrain(azPos,0,180);
alPos = constrain(alPos,0,180);

// Output new servo positions
servo(azPin,azPos);
servo(aIPin,aIPos);

delay(15); // Delay between loops
}

void servo(int pin, int pos) {

pos = map(pos, 0, 180, 0, 180);
pulseOut(pin, pos);

}
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Solving some boundary value problems using the finite
element method and deterministic linear rule functions in
one dimension

MONA SALEH SHOWIA ANTISAR ALI DERBAL
Education faculty of El-Ajelat , University of Zawia

Abstract:

In this research, we used the finite element method in one dimension
to solve boundary value problems using hat and bubble functions to
find the stiffness matrix and then obtain a set of linear equations
whose solution gives the required approximation.

Keywords:

Finite elements, boundary value problems, linear equations.

FEM for the model problem with piecewise linear functions:

we shall now construct a finite dimensional subspaceU, of the space
U defined above consisting of piecewise linear functions to this end let
0=2x9<Xg.num < xyxy+1 = 1 be apartition of the interval (0,1)
into subinter vals I; = (x;_4, x;) of length.

ki =x;j—xj_4,j=1,...,N+1and set the quantity is then a
measure of how fine the partition is we now let U, be the set of
functions wusuch that u is linear on each subinterval Ij,u is
continuous on [0,1] and u(0) = u(1) = 0.

I I I | I —>X
Y-t X Xjg 1

Fig (1) : The basis function ¥
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we oberve that U, c U as parameters to describe a function u c Uy
we may choose the values &;; = u(x;) at the node points
xj,j = 0,....N + 1let us introduce the basis functions ¥; € Uy,j =

1, .... N defined by W, (x;) = {3 l‘}fl‘ :]f ij=1,..N. [203]

igure (2): represents U(x) as a typical linear combination of the
solution as functions of a rule

Where these functions are continuous and linear (deterministic or
segmental) and ;.
It takes the value 1 at x; and the value O at the rest of the nodes x; for
i #j Figure (1) Note that any linear combination U(x) =
Yz, &;Wi(x) for this function will remain It is deterministically
continuous and takes the value ¢ at the point
U(x;) = 7ii1qujj(xi) = §;.
Thus, all the rest of the terms in the sum are equal to zero, and
therefore the function U(x) takes the form (2), where every hat
function W;(x) is null over the entire domain [0,1] except for the
domain [x;_4,x;+1] Each hat function W;(x) takes non-zero values
on two elements.
livr =[x xi41] 1 = [xi29, %]
Then we find the matrix equation At each element. [4]
Ijz[xj_l,xj]; (] = 1,2, .,Tl) (1)
where uf(x) = 2t Wi (x) = w1 Wi_ (0) + w4 ¥ (x)

The elements of the matrix are as follows:
1 1 1

aix = a{W, ¥;) =J YWy ‘Pi’dx+f ,B‘P,’C‘Pidx+J wW, ¥;dx
0 0 0
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j Xi I w’ Xj ’ Xj
al, = ij_l YW, W/ dx + fx]’_ B Widx + ij’_ W Wdx (2)
Also, all of the hat's methods are on elements I; = [x;_;, x;] None
except Wi_; (x), ¥; ().
And from him i,k € {j,j — 1} Thus, The stiffness matrix arising in
finite element analysis is in general, narrowly banded, lending itself to
economical formation and solution.
j
a’. , a: ,
. j-1,j-1 %j-1,j
Al = . _ 3)
] ]
%Gj-1 G
Therefore, the vector is the load .
e =J,) fWdx (i=j-1j)

J
£ = <ef;> (4)
J

Since the required solution is U(x) = }iZ; {;¥;(x) it is not possible
to calculate the unknown constants uq, u,, ... ... , Uy, in the solution
U(x) from the matrix equations of the elements, but rather There must
be an expanded matrix that includes all the element matrices, and by
applying the boundary conditions u, = u,, = 0, we find that we
substitute these values into the total matrix and it becomes. [1][5]

* * 0 0 0 by
*x o+ o+ 0 .. 0 Uy b,
0 * *x % U,
0 0 = = :
: : = (5)
* * 0 0 :
* * * 0 Up_s
0 0 * =+ x Up_q bn_q
0 0 * = 0 b,

Linear finite elements :
Definition (Linear finite elements). The space of linear finite elements on kj,
SYO(K,) = {uec’(0,)]:vLx € P,forallK € k,}.
Clearly S*°(K,,) ¢ H*((0,1))2.
A subspace of S0(ky,) is Sg°(ky) defined by
So%(ky) = {u € S™°(ky):u(0) = u(1) = 0}.
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We have
dim(S%°(kp)) =n+ 2,
dim (S0 (k) = n.
Definition (Nodal basis).
A basis of S1°(k,,) is given by the set of hat functions.
{¥;:i=0,...,n+ 1}, uniquely defined by

¥i(x;) = &y,
and called Nodal basis. We have explicit formulas for the hat function
(0 else

X = Xi—q I
Fil) = —x- * e

Xi 1= X
l+— X e hi+1
\Xi+1 — X; _ _
Hence, for each &, € S¥°(k,,) we have the unique representation
n+1

£000) = z £ i),

with & = &,(x;), whereas for Eh e Sy (k) the first and the last
summand vanish. Note that it holds.

S0 (k) < H3((0,1)).[6]

Solve using finite elements and hat functions:

u' +u=x, 0<x<1
u(0)=u(1)=0
Where k = 0.25

First, we divide the given domain into 4 elements using nodes:
I, = [xo,x,] =[0,0.25]

I, =[x, ,x,] =[0.25,0.50]

I3 =[x, ,x3] =[0.50,0.75]

I, = [x5,x4] =[0.75,1]
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(0 , X € [xi—l lxi+1]
We select the hat's methods ¥; = < % , X € [xoq,x]
Lﬁ ;X € [, x44]
(0 , x&][0,050]
X
P, = 025 x € [0,0.25]
05— x € [0.25,0.50]
.\ 025 '’ x T
(0 , x &[0.25,0.75]
0.75 — x
W, ={—o5z » X¥€[025,0.50]
x —0.25
\W , x €[0.50,0.75]
(0 . x¢[0.50,1]
x —0.50
Ys=1{"0925 x € [0.50,0.75]
1—x
L m ) x € [0.75,1]

The equation of each element is given by Ay=E where the stiffness
matrix j, is given by

J J

a a

. j—l,j—l j_l'j
Al =
J J
Gjj-1 Gjj
a%o a%1
Where A® = = (a%l) = (4.083232)
1 1
aip aq1
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4.083232 —3.833333)
A? =
—3.833333 4.083232
4.083232 —3.833333)
A3 =
—3.833333 4.083232
a§3 a‘31'4
A* = = (af{4) = (4.083232)
4 4
Qi3 Qyq

Then we find the total load vector whose elements cover as follows:

e; = (f, ‘P-)=ff(x)‘l1dx ,i=1,2,3,...m

Z ff(x)‘lJ * (x)dx

Jfll’dx

Xj-

) fx)=-
E! = <Z‘1;> = (el) = (—0.04)

—0.04 —0.07
E? = JE3 = E* = (=0.10)
~0.07 ~0.10

Xi Xi
a; = _[P‘Pi’l[’i’dx+ fq‘l’i’ll’idx+ JrlPi"Pidx

Xi-1 Xi-1 Xi-1
Xi+1 Xi+1 Xi+1

+j P‘Pi"Pi’dx+J qlPl-"Pidx+J r¥ W dx

Xi Xi Xi
0.25 0.25 0.25

(=0.25) 025
a“:Of D 0252 (0252 d“f (0)+f()(025) (&)d’c
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f() 025!; 0.25 dx+ f 0)....dx+ f(1)+f (1)(0'5_x) (O'S_x)dx

b=l

(0.2 (0. 25)2 (0.25)2 0.25
[0.25] + 1 (0 25) [0.50 — 0.25]
0.0625 0.0625 +t006250°0 0
1 (0. 50)2 (0 50)3 (0.25)%2 (0.25)3
+0I0625[o.25(o. 50) —— ]— [0.25(0.25) -t ]

=4+ 0.083333 +4 + 0.0625 [0.125 — 0.125 + 0.041666]

—[0.0625 — 0.03125 + 0.00520833]
=4+ 0.08333 +4 + 0. 083333 = 8.16666

Xi Xi

a4 = fp‘l” (W dx + fq‘l’ (W dx + fr‘l’,-_lll’,-’ dx = a;_,

w ~0.25 o 025
1700252 ' %27 (0.25)2

0.50
~ (—=0.25) (—0.25) (=0.75-x) [x—0.25
f W 0.25)2 * (0.25)2 dx+0+0!0 M—525 *( 0.25 )d

= —4 + 0.1666666656 = —3.833333344

In the same way, we find the rest of the elements of the matrix
( 8.16666 —3.833333)
A=

—3.833333 8.16666
After assembly
8.166666 —3.833333 0 \

0 —3.833333 8.166666
—0.08

A=]-3.833333 8.166666 —3.833333)

B=|-0.14

-0.2
So the matrix equation becomes
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8.166666 —3.833333 0

RN

—3.833333 8.166666 —3.833333/”\3’2' | —0.14 |

/——\

0 —-3.833333 8.166666 ys/ \ -0.2 /
Which gives the set of linear equations

8.166666y, — 3.83333y, = 0.08
—3.83333y, + 8.16666y, — 3.833333y; = —0.14
—3.83333y, + 8.16666y; = —0.2

Using the MATLAB program, we find the set of equations
a=[ 8.16666 -3.83333 0; -3.83333 8.16666 -
3.83333; 0 -3.83333 8.16666] ;

b=[ -0.08; -0.14; -0.2];

y = inv(a) *b

yl = -0.0377
y2 = -0.0594
y3 = -0.0524

So that is the solutiony = y;¥; + y, ¥, + y3W¥s .
y = (=0.0377)¥; + (—0.0594)W, + (—0.0524)¥,

We will now increase the accuracy by raising the degree of the rule's
parametrics. Therefore, we use quadratic parametrics on each element,
which we call bubble functions, as in the following figure:

\
|
|

Figure (3): shows the bubble functions
(0 X € [xi-1,Xi41]

1
— Xi_ - X+ — ,X E i1, X;
Lpi — i (x Xi 1) (x X X; — xi—1> X [xl 1 xl]

1
L(x — Xit1) (x —x; + m) )X € [x Xi44]
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Since these limits achieve the properties of linear limits, in this case
the stiffness matrix maintains its shape.[5]

[ * * 0
*x % ox .. 0
0 * *
A= : . :
* * 0
0 * * *
0 * *

Solution using finite elements and functions of the quadratic rule:
U +u=x% 0<x<1
u(0)=u()=0

Where k = 0.2
First, we divide the given domain into 5 elements using nodes.
X=0,x,=02,x,=04,x3=06,x,=08,x5=1,

(0 X € X1, Xi41]
P, = (x = x-)(x —x; + X, — xi—1) )X € [xi-1, %]
1
L(x — Xi41) (x —x + Xiog — Xi) )X € [x;, %i44]
(0 x & [0,0.4]
Y, =<(x)(x—4.8) ,x €[0,0.2]
\(x —0.4)(x —4.8) ,x €[0.2,04]
0 x & [0.2,0.6]
Y, =<{(x—02)(x—4.6) x€[0.2,0.4]
(x —0.6)(x —4.6) ,x€[0.4,0.6]
(0 ;x €10.4,0.8]
WY, =< (x—04)(x —4.4) ;x €[0.4,0.6]
\(x — 0.8)(x — 4.4) ;x €0.6,0.8]
(0 ;x €[0.6,1]
Y, =<(x—0.6)(x—4.2) ;x €[0.6,0.8]
\(x —01)(x—4.2) ;x€][0.8,1]
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The equation of each element is given by Ay=E where the stiffness
matrix j is given by

] ]
. j1,j-1 -1,
Al =
j j
Gj-1 G
atl)o a(1)1
Al = = (al,) = (4.49345066)
a%o ah
8.986957 3.775904)
A% =
3.775904 3.578019

3.576597 —1.628167)
A3 —

—1.628167 2.930197

2.928171 2.569394)
A* =
2.569394 2.930197
azsm ais
AS = = (a3,) = (3.310485)
a§4 ags
—0.006624 —-0.018144
E' = (0.001856) ,E?= ( ) = ( )
0.06468 0.11236
—0.03329
E* = , E5 =(—0.050144)
0.03736
—0.004768
E 0.046536
0.07907
—0.012768

The equation of each element is given by Ay = E where is the
stiffness matrix

13.48002 3.775904 0 0

A= 3.775904 7.154688 —1.638176 0
0 —1.638176  5.858368 2.569397
0 0 2.569397  3.342229
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13.48002 3.775904 0 0 Y1 —0.004768
A= 3.775904 7.154688 —1.638176 0 Y2 _ 0.04653
0 —1.638176 5.858368 2.569397 Y3 0.07907
0 0 2.569397 3.342229 Ya —0.012768

13.48002y, + 3.775904y, = —0.004768
3.7735051y; + 7.154688y, — 1.638176y; = 0.04653
1.638176y, + 5.858368y; + 2.569397y, = 0.07907
2.569397y, + 3.342229y, = —0.012768
Using the MATLAB program, we find the set of equations:
a=[13.48002 3.775904 0 0, 3.7735051 7.154688 -
1.638176 0;

0 1.638176 5.858368 2.569397; 0 0 2.569397
3.342229];
b=[-0.00768; 0.04653; 0.07907; -0.012768];
y = inv(a) *b

yl = -0.0041
y2 = 0.0127
y3 = 0.0175
y4 = -0.0173

So that is the solution y = y;¥; + y, W, + y,W5 + y,¥,.

y = (=0.0041)¥; + (0.0127)W¥, + (0.0175)¥; + (—0.0173)¥,
After completing the previous steps, we have found the approximate
solution by using deterministic linear terms as functions of the rule.
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Effect of different types of storage on wheat seeds

Mansour, A. S. M. ® and Al Hady.1.S.G ?
@ Zahra Higher Institute Of Sciences and Technology - Tripoli Libya
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ABSTRACT:

This investigation was conducted in Al-Zahra Farm, which is
located about 50 kilometers from the city of Tripoli, Libya, during the
winter season of 2022/2023. The present investigation aimed to study
the effect of different types of storage on wheat seeds. Grains of wheat
were packed in four selected storage materials (polyethylene, plastic,
cloth, super grain bag) and were placed on godown for nine months
from May 2022 to January 2023. The experiment treatments arranged
in a Randomized Completely Block Design (RCBD), the first factor
contained five varieties (Daman-98, Sakha 93, Dera-98, Gemmeiza 8,
Giza 168), the second factor included three storage periods (3, 6 and 9
months) and the third factor included four treatments of packaging
(polyethylene, plastic, cloth, super grain bag) with three replicates for
each treatment and each package was filled with 5 kg and stored for
nine months storage materials contained 50kg of wheat. Physical
properties were measured (germination percentage (%), seed index,
seed vigor index, seedling growth rate (cm/day), seed vigor index and
seedling dry weight (m) and chemical composition (protein and
carbohydrates percentages). Results showed that Gemmeiza 8 variety
recorded the highest values of germination and seed vigor index,
while Dera-98 recorded the highest value of seed index, as compared
to other varieties. Increasing storage period from 3 to 9 months
significantly increased the germination (%), seed vigor index and seed
index, which storage after three months recorded the highest values of
germination, seed vigor index and seed index, as compared to other
storage periods. In addition, different type of bags (polyethylene,
plastic, cloth and super grain bag) significant affected on germination
(%), seed vigor index and seed index under storage periods, cloth bag
recorded the highest values of germination, seed vigor index and seed
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index, as compared to other type of bags. Also, Dera-98 variety
recorded the higher crude protein percentage, while the highest
carbohydrate content recorded by Sakha 93, as compared to other
varieties. Increasing storage period significantly decreased protein
content. In contrast, total carbohydrate content was increased with
increasing storage period. All packaging had highly significant effect
on chemical composition of wheat seeds, where cloth packaging
showed the highest crude protein content

Keywords: Wheat, (Triticum aestivum L.), varieties, storage period,

type of bags, physical characters, chemical compositions.

INTRODUCTION:

Wheat, (Triticum aestivum L.) the world’s largest cereal crop which
belongs to Poaceae family of the genus Triticum. It has been described
as the ‘King of cereals’ because of the acreage it occupies, high
productivity and the prominent position in the international food grain
trade. Wheat is consumed in a variety of ways such as bread chapatti,
porridge, flour, suji etc. The term “Wheat” is derived from many
different locations, specifically from English, German and Welsh
language. Wheat is most commonly defined by all cultures as “that
which is white” due to its physical characteristics of light-colored
crops (Parmar et al., 2023).

Wheat (Triticum Aestivum L.) is the most important crop among the
major three cereal crops that provides 20% of total energy requirement
in human diet (Shewry 2009). Bread wheat (Triticum aestivum, L.),
with an annual global production of 772.6 million tons, is a staple
food for more than 35% of the world’s population (Statista. 2021).

Wheat refers to several species of the genus Triticum and their
edible grains, and they are a staple food that is part of dietary structure
globally (Amessis-Ouchemoukh et al., 2017, Gao et al., 2020).

Wheat is one of the most important cereals grown worldwide. After
harvesting it must be stored in appropriate conditions in order to
retains its nutritional and quality properties. During storage the wheat
can be degraded due to improper storage conditions (Petre and Popa
2020).

The duration of storage greatly influences the physicochemical
properties and nutrient content of wheat, in addition to the
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environmental factors that are commonly reported (Gong et al., 2021).
The substances of newly harvested wheat undergo a series of
spontaneous changes in biochemical metabolism, further affecting the
nutrition and quality of wheat. As storage duration is extended, wheat
experiences severe aging and even deterioration, such as a significant
increase in fatty acid and malondialdehyde content and a decrease in
the germination rate (Zhai et al., 2022).

Effective grain storage techniques are now indispensable in many
countries, and a strong demand to develop such techniques have been
increasing to meet increasing subsistence requirements for food, about
70% extra food production will be desired by the year 2050 while a
high level of grain loss can be more than 20% (Dowell and Dowell,
2017, Kumar and Kalita, 2017).

Among all cereal crops, wheat is one of the most important
(Moshatati and Gharineh 2012) and basic staple foods for most of
the population (Hassan et al., 2019). Wheat contributes 20% of
calories to the global population, with a total harvest area of
2.1million km? and global production of 700 million tonnes (Qaseem
etal., 2018).

Wheat seeds are a staple feedstock for both food and feed industry.
To alleviate the conflict between continuous food/ feed consumption
and seasonal wheat production, a large number of facilities have been
constructed for wheat seed storage (Wang et al., 2018).

The physiological performance of wheat seeds may be influenced
by the harvest season and storage system (Scariot et al., 2017).

Cereal grains are stored to preserve the product from storing to

consuming without any quality loss. The choice of the most suitable
and economical store has great importance on storage period of
cereals under consideration of climate conditions, types of grain and
transportation facility (Pekmez, 2016).
Loss in stored grains is nearly 20% of the whole production due to
population increase globally, a huge demand for the cereals and
improper storage conditions (Said and Pradhan 2014, Magazine,
2016).

Up to today, many storage methods have been used for ages.
However traditional or modern method, the aim of storing grain is to
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protect the quality of grains, prevent grain losses and conserve the
product in a proper way (Magazine, 2016). Post-harvest loss caused
by climatic region, country, crop, infrastructure and methods of
storage is a major problem for cereal safety. Safe grain harvest and
storage play a crucial role to prevent losses caused mainly by weevils,
beetles, moths and rodents (Mishra et al., 2012). Before storage of
cereals, there are many protectional points from damages, such as
harvesting of crops on time, drying of crops on farm without waiting,
setting of new and old crops separately, cleaning of crops from foreign
materials, careful selection of storage site, storage structure and
suitable fumigation of empty store. During storage period, proper
aeration of grains, regular inspection of grain stock, cleaning and
fumigation of stored grains need to be performed, because these
requirements have great importance on the safe and scientific storage
(Mrema et al., 2011). The store chosen appropriately must satisfy the
grain to be kept dry, kept at a uniform temperature and protected from
insect, rodents and birds (Mishra et al., 2012).

Therefore, the main objective of this research was to
investigate the to study the effect of different types of storage on
wheat seeds.

MATERIALS AND METHODS

This investigation was conducted in Al-Zahra Farm, which is
located about 50 kilometers from the city of Tripoli, Libya, during the
winter season of 2022/2023. The present investigation aimed to study
the effect of different types of storage on wheat seeds. Grains of wheat
were packed in four selected storage materials (polyethylene, plastic,
cloth, super grain bag) and were placed on godown for nine months
from May 2022 to January 2023. The experiment treatments arranged
in a Randomized Completely Block Design (RCBD) with three
replicates for each treatment and each package was filled with 5 kg
and stored for nine months storage materials contained 50kg of wheat.
Experimental design

The experiment was arranged in Randomized Completely
Block Design (RCBD) The treatments consisted of seven treatments.
A) Varieties:
e Daman-98
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e Sakha 93

e Dera-98

e Gemmeiza 8

e Giza 168
B) Periods (Months)

o3
6
o9
C) Packaging
¢ Polyethylene
e Plastic
e Cloth
e Super grain bag
Data recorded:
A) Physiological quality
The treatments were subjected to:
e Germination percentage (%): Germination percentage was
performed according to (ISTA 1985).

e Seed index: Seed index (weight of 1000-kernels in g) was
recorded on three replicates of samples of 500 grain.
Seed vigor index
Seedling growth rate (cm/day)

Seed vigor index

e Seedling dry weight (m)

The normal seedlings, abnormal seedlings, dead seeds and un-
germinated seeds were counted.

B) Chemical composition:

e Protein (%)

Protein was determined by estimating the total nitrogen in the
leaves and multiplied by 6.25 to obtain the percentage according to
A.O0.A.C. (1990).

Grain protein (%) = N (%) x 6.25
e Determination of total carbohydrates
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Total carbohydrates were determined, quantitatively, in the herb of
sage by Anthron method according to Mahadevan and Sridhar
(1986) as follows:

Extraction was carried out by grinding dry matter in Mahadavaine
buffer (sodium citrate buffer, pH 6.8). Extracts were homogenized for
3 minutes and centrifuged at 4000 rpm for 15 min. the supernatant
was then used to determine total carbohydrates.

Statistical analysis:

Results of the measured parameters were subjected to computerized
statistical analysis using SAS statistical software version 9.0, for
analysis of variance (ANOVA) and means of treatments were
compared using LSD at 0.05 according to Snedecor and Cochran
(1990).

RESULTS AND DISCUSSION
A) Physiological quality

Results in Table (1) showed that wheat varieties significant
differences germination (%), seed vigor index and seed index under
storage periods and different type of bags. The results indicated that
Gemmeiza 8 variety recorded the highest values of germination (83.89
%) and seed vigor index (33.52), while Dera-98 recorded the highest
value of seed index (54.61), as compared to other varieties.

On the other hand, increasing storage period from 3 to 9 months
significantly increased the germination (%), seed vigor index and seed
index, which storage after three months recorded the highest values of
germination (92.18%), seed vigor index (37.39) and seed index
(48.11), as compared to other storage periods.

Also, different type of bags (polyethylene, plastic, cloth and super
grain bag) significant affected on germination (%), seed vigor index
and seed index under storage periods, cloth bag recorded the highest
values of germination (83.44 %), seed vigor index (33.86) and seed
index (47.08), as compared to other type of bags.

These results confirmed those that obtained by Mersal et al. (2005)
who found that prolonging storage period and high seed moisture
content reduced germinability (as measured by germination
percentage, germination index and germination rate), seedling vigor
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(plumule, radical lengths, seedling dry weight and its vigor index) and
accelerated seed aging. Meanwhile, increasing storage period and high
seed moisture content increased mean germination time, and dry
weight losses of the seed. Also Singh et al. (2011) stated that
germination was decreased during storage period in wheat because
fresh seeds showed better germination percent than stored seeds.
Several investigators found high correlation between the electrical
conductivity and seed vigor (EI Borai et al. (1993). Concerning the
seed vigor due to storage, there was a high reduction in accelerated
aging germination %, seed vigor index and seedling vigor (seedling
growth rate and seedling dry weight) as the storage period increased.
These findings agreed with those obtained by Jantana Yaja et al.
(2005) and El-Borai et al. (1993) who reported that, as seeds
deteriorate during storage, their performance potential and vigor
decline before any loss in viability. The four package materials used in
the present study had highly significant effects on seed viability and
seedling vigor.

The results of the present study confirmed the data of Chattha et al.
(2012), who reported that germination capacity of wheat grains
remained relatively high when they were stored in different types of
packing. Germination percentage decrease was closely related with
the high moisture contents of the seeds. Due to high moisture content
of seeds in earthen pots, germination percentage decreased more
rapidly than tin container and plastic pots stored seeds with lower
moisture contents. These results were consistent with the findings of
Akter et al. (2014).

Differences between cultivars might be due to the genetic factors

and seed chemical composition influence the expression on seed
deterioration and vigor decline Hummel et al. (1954) and Robers
(1972).
Shahein and Mohamed (2016) who found similar results in different
crop seeds under different storage conditions and observed that the
long storage time resulted in a decrease in all of those viability
parameters associated with a decrease in germination percentage.
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Badwie et al. (2017) who found that the longevity of storage time and

conditions affected negatively wheat viability and decreased the
germination percentage.
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Table (1): Effect of varieties, periods and packaging on physiological

characters of wheat grains.

Treatments Germination (%) Se?g d\é')?or Seed index (g)
Varieties
Daman-98 74.14 29.98 46.85
Sakha 93 73.25 30.55 47.42
Dera-98 78.29 32.38 54.61
Gemmeiza 8 83.89 33.52 43.21
Giza 168 79.86 32.49 40.47
LSD(o.05) 0.90 0.21 0.23
Periods
3 months 92.18 37.39 48.11
6 months 84.34 34.20 46.97
9 months 70.45 29.18 45.71
LSD(o.05) 0.78 0.20 0.22
Packaging
Polyethylene 69.89 29.07 46.06
Plastic 74.26 30.67 46.40
Cloth 83.44 33.86 47.08
Super grain bag 79.41 32.38 46.63
LSD .05 0.78 0.21 0.20

Table (2): Effect of varieties, periods and packaging on seedling
growth rate, seed vigor index and seedling dry weight of wheat

grains.
. . Seedling dry
Treatments Seedling growth Segd vigor weight
rate (cm/day) index (m)
Varieties

Daman-98 2.74 17.10 37.28
Sakha 93 2.74 18.35 38.76
Dera-98 2.96 20.63 39.56
Gemmeiza 8 3.08 20.86 35.68
Giza 168 2.85 18.81 35.68
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LSD (.05 0.23 1.82 0.46
Periods
3 months 3.88 30.21 45.26
6 months 2.85 20.41 39.79
9 months 2.62 16.53 34.54
LSD (.05 0.23 1.60 0.46
Package
Polyethylene 2.62 17.21 34.66
Plastic 2.74 18.47 36.37
Cloth 3.08 21.77 39.56
Super grain bag 2.96 20.86 38.08
LSDy0.05) 0.23 1.60 0.46
122 | mGermination (%) = Seed vigor index = Seed index (g)
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Fig. (1): Effect of varieties, periods and packaging on physiological
characters of wheat grains.
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Fig. (2): Effect of varieties, periods and packaging on seedling growth
rate, seed vigor index and seedling dry weight of wheat
grains.

B) Chemical composition

Results in Table (4) and Fig. (3) revealed that all wheat varieties
showed significant differences in the values of crude protein and total
carbohydrate contents over all storage periods. Results showed that
the seed of Dera-98 variety had a high crude protein content (11.97
%), followed by Gemmeiza 8 variety (11.12%), while the seed of
Daman-98 variety had the lowest crude protein value (9.69 %), as
compared to other varieties.

On the other hand, the highest carbohydrate content recorded by
Sakha 93 (68.78%), followed by Daman-98 (68.40%) and Giza 168
(68.31%), while the lowest carbohydrate content recorded by Dera-98
(66.03%).

The results showed that the percentage of crude protein content
significantly decreased from with increasing storage period. In
contrast, total carbohydrate content was increased with increasing
storage period. All packaging had highly significant effect on
chemical composition of wheat seeds, where cloth packaging showed
the highest crude protein content (10.93 %) and the lowest total
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carbohydrate content (67.36 %), while polyethylene packaging
recorded the highest carbohydrate content (67.93%), followed by
plastic packaging (67.83%) and the lowest crude protein (10.36 %).
The increase in RH inside the storage location or packages resulted in
deterioration in seeds quality especially protein content and decrease
in the seeds viability (EIl- Sayed and Tolba 2005).

Table (2): Effect of varieties, periods and packaging on chemical
composition of wheat grains.

Treatments Protein Total carbohydrate
(%) (%)
Varieties
Daman-98 9.69 68.40
Sakha 93 10.26 68.78
Dera-98 11.97 66.03
Gemmeiza 8 11.12 66.79
Giza 168 9.98 68.31
LSDg.05) 0.29 0.10
Periods
3 months 11.50 66.88
6 months 10.64 67.64
9 months 10.45 68.02
LSDg05) 0.30 0.12
Package
Polyethylene 10.36 67.93
Plastic 10.55 67.83
Cloth 10.93 67.36
Super grain bag 10.61 67.64
LSDg.05) 0.28 0.10
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Fig. (3): Effect of varieties, periods and packaging on chemical

composition of wheat grains.
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LA FORMATION DES ENSEIGNANTS, GAGE DE REUSSITE DU
PROCESSUS ENSEIGNEMENT/APPRENTISSAGE

Souad Jiwely
Département de frangais-Faculté des langues-Université de Tripoli

Résumé :

Le projet vise & mettre en lumiere l'importance cruciale de la
formation des enseignants en tant que pilier fondamental assurant le
succés du processus enseignement/apprentissage. En reconnaissant
que les enseignants jouent un réle central dans la transmission des
connaissances et le développement des compétences des apprenants,
ce projet propose une approche holistique axée sur I'amélioration de la
qualité de la formation dispensée aux éducateurs.
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Mots-clés :formation des enseignants, pédagogie, apprentissage,
compétences éducatives, environnement d'apprentissage, méthodes
d'enseignement, adaptabilité pédagogique, styles d'apprentissage,
technologies éducatives, développement professionnel, formation
continue, qualité de I'éducation, réussite scolaire, inclusion éducative,
innovation pédagogique
Introduction

Dans un ouvrage qui fait référence depuis, Champs de signes : état
de la diffusion du francais langue étrangére, L. Porcher décrit le
francais langue étrangere (FLE) comme :

« Un champ avec des enjeux et des acteurs, ¢’est-a-dire des biens
(matériels et symboliques) et des agents (individus, groupes,
institutions) qui les poursuivent selon des stratégies réglées. »
(Porcher, 1987 : 8)

Le FLE, ce n'est pas seulement une question de langue. C'est un
monde nouveau qui s'étend au-dela des mots. Il s'agit des aspects
tangibles et intangibles qui fagconnent son parcours. Il s'agit d'une
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multitude de forces qui s'entremélent, peignant une image vivante de
la tapisserie complexe qu'est I'enseignement et l'apprentissage du
francais langue étrangére. Cette perspective met en lumiére
I'importance cruciale de la qualit¢ de I'enseignement du FLE,
considérant que la clé d'une orientation triomphale des étudiants réside
dans un enseignement de qualité. La formation des enseignants de
FLE revét donc une importance capitale, car elle leur permet de
surmonter les obstacles propres a l'enseignement du francais a des
locuteurs non natifs. A chaque instant, la didactique du FLE élabore
un nouveau récit, s'adaptant aux exigences de cette dynamique. La
mosaique des apprenants et des contextes tisse une riche tapisserie,
exigeant une finesse pédagogique qui ne peut étre atteinte que par une
formation rigoureuse. La quéte de I'excellence dans I'enseignement du
FLE se poursuit, chaque formateur jouant un réle essentiel dans
I'accés de ses étudiants a la compétence linguistique.

La qualit¢ de I’éducation dépend non seulement des conditions
d’enseignement, de supervision, des méthodes et outils
d’enseignement, mais aussi de la formation des enseignants qui
constitue une composante tres importante. De nos jours, la plupart des
pays mettent ’accent sur la formation initiale des enseignants, car
c’est un facteur déterminant dans ’acquisition des compétences par
les apprenants. (Senayah, Kossi Eli & Akakpo-Numado, Sena Yawo
& Akimou, Tchagnaou & Djagnikpo, Ella & Devi, Messan) Les
systéemes educatifs du monde entier accordent désormais une grande
importance a la formation initiale des enseignants. Celle-ci est deve-
nue une priorité essentielle, car nous reconnaissons aujourd'hui que la
qualité des éducateurs influe directement sur la qualité de I'éducation.
Pour améliorer les résultats de I'éducation, il est impératif que les
enseignants recoivent une préparation compléte qui englobe a la fois
I'expertise de la matiére et les prouesses pédagogiques. Cette
formation approfondie joue un réle essentiel dans I'amélioration des
résultats scolaires et des acquis de I'éducation.

Il s'agit de les doter de tout un arsenal de compétences, tant a
I'intérieur qu'a I'extérieur de la salle de classe. Nous parlons ici de
compétences interpersonnelles. La capacité a entrer en contact avec
les éléves a un niveau plus profond, a comprendre leurs besoins et a
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adapter les méthodes d'enseignement en conséquence. L'innovation est
essentielle. Nous avons besoin d'enseignants capables de sortir des
sentiers battus et d'éveiller la curiosité de leurs éleves. N'oublions pas
non plus I'importance de la diversité. L’éducation inclusive est définie
comme « un processus continu visant a offrir une éducation de qualité,
tout en respectant la diversité et les différents besoins et capacités,
caractéristiques et attentes d’apprentissage des étudiants et des
communautés, et éliminant toutes les formes de la discrimination »,
selon la définition de ’'UNESCO. La reconnaissance et I'appréciation
de la diversité, qu'elle soit culturelle, linguistique, sociale ou autre,
constituent les piliers essentiels de I'éducation. Cette diversité confere
une richesse inestimable au processus d'apprentissage, en favorisant
I'inclusion, le respect mutuel et une profonde compréhension entre les
individus. Intégrer la diversité dans I'éducation, c'est reconnaitre la
multitude d'expériences, de perspectives et de talents présents au sein
de la communauté éducative. Elle va au-dela de la simple tolérance
pour favoriser une véritable célébration des différences, ce qui se
traduit par un environnement éducatif dynamique et engageant. En
tenant compte de la diversité, les enseignants ont la possibilité
d'adapter leurs méthodes d'enseignement pour répondre aux besoins
individuels de chaque éléve. Cela contribue a créer un environnement
éducatif équitable ou tous les apprenants se sentent respectés et
habilités a s'épanouir.

Dans le domaine dynamique de la didactique du francais langue
étrangere (FLE), la qualité de I'enseignement demeure un pilier
essentiel pour la réussite du processus d'apprentissage. La formation
des enseignants en FLE, loin d'étre une simple formalité, émerge
comme un facteur déterminant dans la maniére dont les apprenants
non natifs maitrisent la langue francaise. Ainsi, ce projet s'attache a
décortiquer I'impact significatif de la formation des enseignants sur
I'efficacité de I'enseignement et l'acquisition des compétences
linguistiques par les apprenants non natifs.

Face a la diversité des apprenants et des contextes d'enseignement,
la question fondamentale qui se pose est de savoir comment la
formation des enseignants peut surmonter les défis spécifiques liés a
I'enseignement du francais & des locuteurs non natifs. En d'autres
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termes, comment les enseignants peuvent-ils étre mieux préparés pour
guider leurs éléves a travers le delicat processus d'apprentissage du
FLE?
|. Cadre conceptuel de la formation des enseignants en didactique du
FLE
A. Compétences linguistiques et culturelles

Dans le domaine de I'éducation, I'absence d'un public universel
nécessite une approche personnalisée et adaptée. Comme I'affirme
astucieusement Vigner, l'identification des objectifs d'apprentissage
doit découler d'un examen meéticuleux qui prend en compte les
exigences distinctes de chaque apprenant. Cette méthodologie centrée
sur l'individu implique une compréhension globale de la facon dont
chaque personne utilise la langue a sa maniere. Le but ultime est
d'adapter meéticuleusement les objectifs d'apprentissage aux
caractéristiques distinctives de chaque public, dans le but ultime
d'atteindre efficacement la cible. Lorsque I'on examine le domaine de
I'éducation, il devient évident qu'une approche unique est inadéquate.
Au contraire, pour répondre aux divers besoins des apprenants, il faut
une méthodologie personnalisée et individualisée. Selon G. Vigner, le
processus de définition des objectifs d'apprentissage devrait impliquer
une analyse approfondie spécifiqguement adaptée aux besoins uniques
de chaque apprenant. En adoptant cette approche au cas par cas, les
éducateurs peuvent acquérir une compréhension approfondie de la
facon dont les individus utilisent la langue a leur maniére. L'objectif
primordial est d'aligner méticuleusement les objectifs d'apprentissage
sur les caractéristiques distinctives de chaque public afin d'atteindre le
résultat souhaité. Dans I'éducation, il est tout a fait clair qu'il n'existe
pas de public universel. Cette réalité nécessite une approche qui
reconnaisse et réponde aux besoins individuels des apprenants. Vigner
souligne I'importance de mener une analyse détaillée afin de
déterminer les objectifs d'apprentissage appropriés, qui sont adaptés
aux exigences spécifiques de chaque apprenant :
« Partant du fait gu'il n'existe pas un public universel, mais des publics
en nombre et nature tres variés, la détermination des objectifs
d'apprentissage ne pourra se faire que par une analyse cas par cas des

#2023 yeouus 48 L el — S adall



o)
e igdbi dieola i) laad adang

r,_‘

it‘

=S

besoins de chacun, des modes d'utilisation particuliers de la langue,
dans le souci d'ajuster au mieux la visée a la cible (1980 : 22). »

Ainsi, cette approche individualisée de l'analyse des besoins
représente une réponse réfléchie a la diversité des apprenants. Elle met
en lumiére lI'importance d'adapter la visée éducative en fonction des
usages spécifiques de la langue par chaque individu, contribuant ainsi
a une stratégie pédagogique plus précise et efficace.

L'approche de l'enseignement des langues connue sous le nom de
perspective actionnelle, ainsi que la pédagogie par projet, sont
préconisés depuis 2000 par la didactique des langues et le Cadre
européen commun de référence pour les langues (CECRL). Cette
approche est particulierement bénéfique pour favoriser les
compétences plurilingues et pluriculturelles, notamment dans les
contextes ou les niveaux de compétence sont multiples. Les points
essentiels de cette approche sont 1’engagement dans un projet
collaboratif, un moyen adéquat pour les apprenants d’ajuster leurs
activités en fonction de leur niveau de compétence en francais,
I’encouragement de la réflexion et de linitiative individuelle, qui
favorise le développement de l'autonomie de chaque apprenant. Et
enfin la collaboration au sein du groupe classe, qui permet a chaque
apprenant de progresser a son rythme tout en construisant ses savoirs
et savoir-faire.

Toutes les langues sont valorisées comme des outils de médiation,
transformant la diversité linguistique en une force plutét qu'une
faiblesse. La proposition d'un projet commun devient un moyen pour
I'enseignant de créer une dynamique de groupe significative. Ce projet,
au cceur du processus d'enseignement-apprentissage, est un ensemble
structuré d'activités qui prend du sens pour chaque apprenant. Pour
réussir la mise en place du projet, I'enseignant doit aligner les objectifs
linguistiques et pragmatiques avec les niveaux de compétence en
langue des apprenants, permettant a chacun de progresser a son propre
rythme. En ce qui concerne les supports de séance, I'organisation peut
suivre deux démarches : la "variation”, ou le méme objectif est choisi
pour tous avec des supports adaptés aux niveaux, ou la
"différenciation™, ou des supports et objectifs différents répondent aux
besoins spécifiques des apprenants. (Puren, 2001) La dynamique de
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groupe exploite différentes modalités d'apprentissage avec au moins
cing regroupements possibles pendant une séance, allant de la classe
entiere aux bindmes et au travail individuel. Ces regroupements
peuvent étre adaptés en fonction des centres d'intérét, des projets
d'apprentissage, des profils, et des affinités des apprenants. Ainsi
I'apprenant est activement implique, encouragé a prendre du recul sur
son potentiel langagier et a participer a la construction collective des
connaissances, par exemple, élaborer une régle de grammaire. La
recommandation d'une réunion de classe entiere au debut et a la fin de
la séance favorise la découverte du théme, I'annonce des contenus, la
synthése, et la communication des consignes pour la séance suivante.
Dans leur étude, Clerc et Rispail (2008) soulignent I'importance de
développer les capacités d'observation, d'analyse et d'interprétation
des apprenants, ce qui favorise un sentiment de décentralisation par
rapport a leurs propres normes culturelles. L'objectif ultime est de
doter les apprenants des outils nécessaires pour embrasser et explorer
des cultures différentes avec un état d'esprit plus ouvert.
L'enseignement de la culture va au-dela d'une simple connaissance
théorique des caractéristiques culturelles. Il s'efforce au contraire de
guider les apprenants vers une compréhension plus contextuelle et
plus nuancée des diverses cultures. Les recherches de Clerc et Rispail
soulignent I'impact transformateur du développement des compétences
d'observation. En formant les apprenants a I'observation fine et a
I'analyse critiqgue des phénomeénes culturels, on leur permet de se
détacher de leur propre prisme culturel. Ce détachement ouvre la voie
a une exploration plus approfondie des cultures inconnues, ce qui pe-
rmet une compréhension plus riche et plus empathique des différentes
perspectives. En améliorant la capacité des apprenants a interpréter les
pratiques, les coutumes et les objets culturels, on leur fournit les outils
nécessaires pour se situer dans une position plus proche d'une culture
différente. Cette interprétation améliore non seulement la
compréhension des contextes culturels étrangers par I'apprenant, mais
elle I'encourage également a accueillir ces différences avec un
sentiment de curiosité et de respect. Les auteurs soutiennent que
I'enseignement de la culture devrait aller au-dela des
conceptualisations abstraites des traits culturels, il devrait plut6t
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guider les apprenants vers une compréhension contextualisée et
holistique d'un milieu culturel particulier.

Dans le domaine de I'apprentissage des langues, les représentations
de I'apprenant se situent a un carrefour critique, faisant le lien entre
son propre contexte culturel et celui de la culture cible. Cela marque le
début d'une dimension interculturelle, une exploration qui implique la
rencontre et la juxtaposition de diverses représentations dans le conte-
xte linguistique. Dans ce processus, les individus sont amenés a
réfléchir aux stéréotypes dominants qui peuvent apparaitre (Colles,
Dufays, & Thyrion, 2006:11). Le concept de représentation a gagné en
importance, en particulier grace aux contributions de chercheurs
influents tels que Bourdieu (1982) et Boyer et Peytard (1990), dont les
travaux sociolinguistiques ont dominé le paysage des années 1980 et
1990. Lorsque les apprenants se lancent dans leur voyage linguistique,
leurs propres lentilles culturelles se mélent a la tapisserie culturelle de
la langue qu'ils cherchent & acquérir. A ce stade, leur compréhension
et leurs perceptions naviguent dans le domaine complexe des
rencontres interculturelles. L'interaction des  différentes
représentations au sein du milieu linguistique sert de catalyseur a une
profonde autoréflexion, invitant les apprenants a examiner de pres les
stéréotypes répandus qui enveloppent a la fois leur culture d'origine et
les nouveaux horizons culturels qu'ils aspirent a embrasser (Colles,
Dufays, & Thyrion, 2006:11).

Il devient bien évident que les perceptions qu'ont les groupes
sociaux les uns envers les autres, ainsi qu'envers leurs langues respe-
ctives, exercent une influence significative sur la motivation, l'intérét
et l'attitude générale lorsqu'il s'agit d'apprendre une langue étrangeére.
Il est largement reconnu qu'une image négative de la culture cible peut
rendre le processus d'apprentissage plus ardu et, dans certains cas,
dissuader les individus de poursuivre l'acquisition d'une langue. A
I'inverse, une image positive peut susciter un véritable désir de
s'engager dans l'apprentissage d'une langue. Les chercheurs Castellotti
et Moore (2002) ont mis en lumiére le réle central joue par les
représentations sociales dans le domaine de I'enseignement des
langues. lls affirment que ces représentations peuvent étre utilisées de
maniere experte pour démanteler les stéréotypes et exploiter
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habilement l'interconnexion entre les différentes langues. En e-
xploitant le pouvoir des représentations sociales, les enseignants en
langues sont mieux équipés pour remettre en question et finalement
surmonter les idées précongues et les préjugés. L'interaction entre les
groupes sociaux et leurs attitudes a un impact palpable, ces attitudes
peuvent faconner I'environnement d'apprentissage, influencer les
niveaux d'engagement et de réceptivité des apprenants et, par la suite,
leur capacité globale a saisir et a assimiler la langue étrangere.
Pour instaurer un enseignement interculturel efficace, I'enseignant doit
confronter les apprenants aux subtiles nuances culturelles de la langue
étrangere. L'objectif est de faciliter I'exploration des différences
socioculturelles entre leur langue maternelle et la langue cible. Selon
la linguiste Catherine Kerbrat-Orecchioni, les implicites culturels sont
« toutes les informations qui, sans étre explicitement énoncées, sont
automatiquement suggérées par la formulation d'un énoncé,
intrinséquement inscrites quel que soit le contexte énonciatif
spécifique » (1986, 28).
En considérant les besoins et les intéréts des apprenants, les activités
proposées peuvent s'appuyer sur des thémes communs entre leur
culture d'origine et la culture étrangére, les incitant ainsi a rechercher,
analyser et comparer ces deux univers culturels. L'acquisition de la
compétence interculturelle permet a l'apprenant de déchiffrer et
d'interpréter le message de l'interlocuteur natif de maniére adéquate,
tant sur le plan linguistique que culturel. Cela favorise Ila
compréhension de la logique des comportements de l'autre tout en
explorant les éléments qui influent sur ces comportements.
B. Compétences pédagogiques

Swanson a réalisé une méta-analyse exhaustive, couvrant les études
publiées de 1963 a 1997, qui se penchent sur les méthodes
d'enseignement favorisant I'apprentissage de la lecture chez les éleves
en difficulté d'apprentissage. Cette analyse méticuleuse a agrége les
résultats de 92 recherches se concentrant sur deux aspects clés : la
reconnaissance des mots et la compréhension de texte. Les méthodes
d'enseignement examinées ont été classées en quatre catégories
distinctes : (1) enseignement direct, (2) enseignement de stratégies, (3)
modeéle combiné (enseignement direct et de stratégies), (4) autres.
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Swanson a comparé les effets de ces diverses approches a ceux d'un
enseignement régulier ou conventionnel.

Dans le domaine de I'éducation, deux modéles pédagogiques offrent
des approches distinctes : l'enseignement direct et I'enseignement
stratégique. L'enseignement direct implique que I'enseignant
transmette des informations de maniere explicite, en passant de
concepts simples a des concepts plus complexes. Ces lecons
s'adressent généralement a de petits groupes d'éléves et offrent de
nombreuses possibilités de participation, de renforcement et de retour
d'information. D'autre part, I'enseignement stratégique implique
l'utilisation de schémas d'organisation et la démonstration par I'e-
nseignant de diverses stratégies d'apprentissage efficaces. Il s'agit
notamment d'évaluer régulierement la compréhension, d'établir des
liens entre les connaissances nouvelles et existantes, de synthétiser le
matériel de lecture, de s'interroger sur soi-méme, d'évaluer I'efficacité
des stratégies employées, etc. En outre, dans ce modele, les e-
nseignants engagent un dialogue avec les éleves, discutant des raisons
de leurs réussites ou de leurs difficultés, telles que les efforts déployés
ou les stratégies choisies. Grace a ces approches pédagogiques, les
éducateurs créent un environnement propice a l'apprentissage et
favorisent I'épanouissement des éléves.

L'organisation de la classe est un aspect important du modele déve-
loppé par Hamre et Pianta (2007). Elle se concentre sur l'organisation
de l'espace et du temps dans la classe, ainsi que sur la qualité des
activités et du matériel pédagogique fournis par I'enseignant (Duval et
al., 2016). Ce domaine peut étre divisé en trois dimensions : la gestion
du comportement, la productivité (utilisation efficace du temps
d'apprentissage) et les modalités d'apprentissage. Bien qu'il soutienne
indirectement l'autonomie et la responsabilisation des éléves, il reste
distinct des autres composantes du modeéle TTI.

D'un point de vue théorique, ce domaine s'ancre solidement dans les
recherches en psychologie, notamment celles explorant les
compétences d'autoregulation chez les enfants. Les travaux de Blair
(2003) et Raver (2004, dans Pianta et al., 2008) ont jeté les bases de
cette notion cruciale. L'autorégulation, comprise comme un processus
actif ou les éléeves définissent leurs objectifs d'apprentissage et
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s'efforcent de réguler leur cognition, leur motivation et leur
comportement, trouve une consonance particuliere .

Ces travaux théoriques soulignent l'importance d'autonomiser les
éléves en les engageant activement dans la définition de leurs objectifs
d'apprentissage. En favorisant une autorégulation consciente, les
enseignants peuvent contribuer a développer chez les éleves des
compétences non seulement académiques mais aussi des compétences
de vie précieuses. Cela renforce le lien entre le soutien a lI'autonomie,
la responsabilisation des éléves et le développement de compétences
autorégulatrices.

Ces différentes études convergent vers l'idée que l'autonomie des
éléves est un élément clé pour favoriser un environnement éducatif
favorable. D’ailleurs I'autonomie peut étre encouragée en impliquant
activement les éléves dans les processus décisionnels. Cela va au-dela
de simplement les considérer comme des réceptacles passifs de
connaissances, mais plutét comme des acteurs engagés dans leur
propre apprentissage.

L'implication des éléves dans la prise de décision les encourage a
articuler et & justifier leurs opinions, contribuant ainsi a developper
leurs compétences de réflexion critique. Cette approche ne se limite
pas seulement a la sphére académique, mais s'étend également a la
gestion de la classe. En donnant aux éleves la possibilité de déterminer
la maniére dont ils s'organisent, on les responsabilise, favorisant ainsi
une atmosphere d'apprentissage ou ils se sentent plus investis et
motiveés.

L'intégration judicieuse des outils didactiques revét une importance
cruciale dans le processus d'enseignement du FLE, visant a faciliter
I'acquisition linguistique des apprenants non natifs. Il est impératif de
sélectionner et d'incorporer ces outils, tels que les manuels, supports
audiovisuels, et applications numériques, de maniére réfléchie. Mais il
est communément reconnu que l'une des principales fonctions des
manuels de langue est de guider les pratiques en classe en tant que fil
conducteur d'une méthode d'enseignement. Tant les manuels que les
pratiques de classe sont sujets a des évolutions et des améliorations en
fonction des besoins réels des apprenants. Avec le développement et
l'acces facile aux Technologies de [I'Information et de Ila
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Communication pour I'Education (TICE), nous observons une
intégration croissante de ces technologies dans

I'apprentissage des langues, se manifestant a travers des manuels et
des ressources pédagogiques en version numérique, tels que des clés
USB, des logiciels en ligne et hors ligne, par exemple.

L'efficacité d'un manuel dans les pratiques de classe est relative et
dépend autant de la maniére dont il est utilisé que de ses qualités
intrinséques et de ses caractéristiques spécifiques (Besse, 1992 : 15-
16). Qu'il soit sous forme papier ou numérique, le manuel demeure
avant tout un outil pédagogique visant a faciliter l'apprentissage des
langues. Ces instruments doivent étre soigneusement choisis pour
enrichir I'expérience d'apprentissage et répondre de maniéere ciblée aux
besoins spécifiques des apprenants.

Une approche pertinente implique de contextualiser ces outils dans
des situations de la vie quotidienne, d'ajuster leur niveau de
complexité en fonction des compétences des apprenants, et de les
aligner avec les objectifs pédagogiques préalablement définis. La
diversité des styles d'apprentissage doit également étre prise en
compte, encourageant ainsi l'engagement actif et la participation des
apprenants.

L'utilisation de matériel culturel authentique, tel que la littérature, la
musique, les films ou les documents de la culture francophone,
renforce la compréhension de la langue dans son contexte culturel. En
intégrant ces supports, les apprenants peuvent mieux apprécier la
langue et ses nuances culturelles. Qu'il s'agisse de lire un roman
francais classique, d'écouter de la musique francaise, de regarder des
films francophones, etc.

Lors de l'intégration pertinente des outils didactiques pour
I'acquisition linguistique en FLE, il est essentiel de considérer la
diversité des ressources disponibles. En plus des supports traditionnels,
l'utilisation de technologies éducatives innovantes, telles que les
applications interactives et les plateformes en ligne, peut enrichir
I'expérience d'apprentissage. L'enseignant a la capacité de concevoir
des séquences d'enseignement bien équilibrées en combinant
harmonieusement les techniques traditionnelles et les approches
modernes. Cette combinaison harmonieuse offre aux apprenants une
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gamme variée de rencontres éducatives, renforcant leur maitrise de la
langue francaise et les préparant a une application dans le monde réel
dans divers scénarios.

C. Compétences interculturelles et communicationnelles

L'article 6 du titre 11l de la recommandation sur la condition du
personnel enseignant, émise par I'Organisation internationale du
Travail (OIT) et 'TUNESCO en 2008, stipule que I'enseignement doit
étre envisagé comme une profession relevant du service public. Cette
profession requiert des enseignants non seulement des connaissances
approfondies et des compétences particulieres, acquises et maintenues
grace a des études rigoureuses et continues, mais également un sens
des responsabilités personnelles et collectives. Ces responsabilités
sont assumées dans le cadre de I'éducation et du bien-étre des éleves
qui leur sont confiés. Cette citation, relayée par Akakpo-Numado et
Gogoli en 2014 (p. 21), souligne Il'importance de la profession
enseignante dans la promotion de I'éducation et du développement
global des apprenants :

« L’enseignement devrait étre considéré comme une profession dont
les membres assurent un service public ; cette profession exige des
enseignants non seulement des connaissances approfondies et des
compétences particulieres, acquises et entretenues au prix d’études
rigoureuses et continues, mais aussi un sens des responsabilités
personnelles et collectives qu’ils assument pour 1’éducation et le bien-
étre des éleves dont ils ont la charge. »

La gestion des différences culturelles dans la salle de classe
de francais langue étrangére (FLE) est une composante cruciale pour
créer un environnement d'apprentissage inclusif et efficace.
L'enseignant de FLE doit étre conscient des diversités culturelles
présentes parmi les apprenants et adopter des stratégies adaptées pour
favoriser une expérience d'apprentissage positive.

Tout d'abord, il est essentiel de reconnaitre la diversité culturelle
comme une richesse et de promouvoir le respect mutuel entre les
apprenants. Encourager les échanges interculturels au sein de la classe
peut contribuer a une meilleure compréhension et appréciation des
différentes cultures représentées.
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L'adaptation des contenus pédagogiques pour refléter la diversité
culturelle peut également étre bénéfique. Intégrer des exemples, des
textes, et des références culturelles variés permet aux apprenants de se
sentir représentés et engages dans le processus d'apprentissage. Cela
offre également I'occasion d'explorer et de célébrer la diversité
culturelle francophone. La prise de conscience des différents styles
d'apprentissage influencés par les facteurs culturels est essentielle pour
gérer la diversité dans la classe de FLE. En proposant une gamme
d'activités adaptées aux différents styles d'apprentissage, chaque
apprenant peut tirer un maximum de bénéfices de I'expérience
d'enseignement. 1l est également recommandé d'instaurer un dialogue
ouvert et respectueux sur les pratiques culturelles en classe.
Encourager les apprenants a partager leurs expériences culturelles et a
poser des questions favorise la compréhension mutuelle et la création
d'un environnement inclusif.

Bourrel (2002) soutient que l'accent mis sur l'approche
communicative vise a développer non seulement la compétence
communicationnelle, mais aussi les connaissances phonétiques,
lexicales et grammaticales nécessaires pour encoder une information
et la transformer en un message dans un contexte donné. L'apprenant
construit ses connaissances a partir des interactions avec autrui et de
I'environnement socioculturel dans lequel il évolue.

D'un point de vue des théories d'apprentissage, cette approche est
sous-tendue par les théories cognitivistes, qui considerent lI'apprenant
comme un individu doté d'un cerveau lui permettant de traiter de
nouvelles informations en fonction des connaissances stockees en
mémoire. Elle est également influencée par les théories
constructivistes, qui conceptualisent I'apprentissage comme un
"processus de construction des connaissances et non pas comme un
processus d'acquisition” (Legros et al., 2002 :28).

La perspective centrée sur l'apprenant au sein de l'approche
communicative s'accompagne d'une considération essentielle pour son
vecu quotidien et ses spécificités culturelles. Dans cette optique, une
emphase significative est accordée aux documents authentiques en
tant que supports d'activités. Ces documents, initialement créés sans
intention pédagogique, offrent a l'apprenant une occasion unique de
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participer a des échanges authentiques, de maitriser une langue avec
une diversité sociale, et de se préparer de maniére adéquate a la
communication au-dela des frontieres de la salle de classe.

Cette approche dynamique reconnait ainsi que l'apprentissage d'une
langue ne se limite pas a la maitrise de ses aspects linguistiques, mais
englobe également une compréhension approfondie de son utilisation
dans des contextes réels. En favorisant l'utilisation de documents
authentiques, I'approche communicative encourage les apprenants a
développer des compétences linguistiques ancrées dans des situations
de la vie quotidienne, les préparant ainsi a une communication
effective dans divers milieux sociaux et culturels.

IIl. Impact de la formation des enseignants en didactique du FLE sur le
processus enseignement/apprentissage

L'adaptation aux besoins spécifiques des apprenants non natifs est
une composante cruciale de I'enseignement des langues. Cette
approche pédagogique reconnait la diversité des apprenants, tenant
compte de leurs antécédents linguistiques, de leurs compétences
individuelles et de leurs contextes culturels. Les enseignants doivent
concevoir des stratégies et des ressources éducatives flexibles,
ajustées pour répondre aux besoins variés de cette population
d'apprenants.

La premiére considération réside dans la compréhension approfondie
des compétences linguistiques actuelles des apprenants non natifs. Il
est essentiel de diagnostiquer leurs forces et leurs faiblesses pour
personnaliser I'enseignement. Cela peut impliquer des évaluations
initiales, des entretiens individuels et une observation attentive de
leurs performances linguistiques. Pour créer un texte plus attrayant et
plus facile a lire, il est essentiel d'adopter une approche plus dive-
rsifiée de l'enseignement. Les enseignants doivent intégrer des
ressources authentiques adaptées aux intéréts culturels des éleves.
Cela permet non seulement de donner un sens au processus
d'apprentissage, mais aussi de renforcer la motivation. En utilisant des
aides et des activités pédagogiques variées, les éducateurs peuvent
créer un environnement de classe dynamique et interactif qui favorise
une compréhension plus profonde du sujet. Les apprenants non natifs
peuvent également trouver un intérét a incorporer des stratégies

#2023 yeouus 58 L el — S adall



gl dke b ek ol kg
d'enseignement qui favorisent l'interaction sociale. En s'engageant
dans des activités de groupe, en participant a des discussions en
binbme et en collaborant a des projets, les individus peuvent non se-
ulement renforcer leurs compeétences linguistiques, mais aussi avoir
I'occasion de s'exercer dans un contexte authentique et significatif.

L'intégration des technologies de linformation et de la
communication (TIC) peut offrir des opportunités d'apprentissage
individualisées. Des applications, des cours en ligne et d'autres outils
numeriques peuvent étre adaptés pour répondre aux besoins
spécifiques des apprenants non natifs, renforcant ainsi l'efficacité de
I'enseignement.

L'engagement des éleves dans le processus d'apprentissage repose
sur plusieurs conditions essentielles, nécessaires pour stimuler et
maintenir leur motivation intrinseque.

La signifiance personnelle : Une activité doit résonner avec les
centres d'intérét de I'éleve, saligner sur ses projets personnels et
adresser ses préoccupations. Il devient crucial de sélectionner des
themes qui captivent les éleves tout en justifiant I'utilité de l'activité
dans le contexte du cours et du programme de formation.

La diversité et I'intégration : Pour éviter I'ennui induit par la routine,
les activités doivent étre diversifiées tant dans le nombre de taches que
dans leur nature. De plus, elles doivent s'intégrer de maniere logique,
formant une séquence d'apprentissage cohérente qui alimente l'intérét
des éléves de facon continue.

Le défi équilibré : Un défi équilibré, ni trop facile ni trop difficile,
constitue un catalyseur pour I'engagement des éleves. Cela influence
directement la maniére dont ils percoivent leur compétence
personnelle et leurs capacités intrinseques.

L'authenticite et la réalisation : Les activités doivent conduire a des
réalisations concretes, miroirs de la vie quotidienne, afin d'éviter le
sentiment que le travail n'a de valeur qu'aux yeux de l'enseignant. La
création d'un produit tangible améliore significativement la perception
de la valeur de l'activité.

L'engagement cognitif : Pour captiver les éléves, les activités doivent
exiger un engagement intellectuel, favorisant I'utilisation de stratégies
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d'apprentissage et évitant les exercices mécaniques qui engendrent
I'ennui.

La responsabilisation par le choix : Permettre aux éleves de faire des
choix, que ce soit sur le theme de travail ou le mode de présentation,
renforce leur sentiment de contrdle sur leurs apprentissages.

L'interaction et la collaboration : L'aspect collaboratif des activités
favorise l'interaction entre les éléves, stimulant ainsi la motivation
collective. Les activités basées sur la compétition ont tendance a
motiver uniquement les éléves les plus performants.

L'interdisciplinarité : Relier les activités a dautres domaines
d'études souligne l'importance de maitriser le francais dans divers
contextes, renforcant la pertinence des compétences linguistiques.

Des consignes clairement definies : Des consignes claires réduisent
l'anxiété et les doutes, assurant aux éleves qu'ils comprennent
pleinement ce qui est attendu d'eux.

En conclusion, I'idéal serait de réaliser ces conditions dans le cadre
de projets ou de démarches pédagogiques, offrant une approche
holistique pour susciter la motivation des éleves. L'application
cohérente de ces principes a le potentiel de révolutionner I’approche
éducative, offrant un environnement d'apprentissage plus enrichissant
et motivant.

[l Défis et perspectives de la formation des enseignants en didactique
du FLE

L'intégration des institutions dans les programmes de formation en
francais langue étrangére (FLE) est cruciale pour enrichir
I'apprentissage linguistique. Elle repose sur plusieurs stratégies,
notamment des partenariats avec des institutions culturelles, des
collaborations avec des établissements éducatifs locaux, et
l'intégration de stages en milieu professionnel. L'utilisation de
ressources institutionnelles, la participation a des événements sociaux,
et l'organisation de débats et simulations sont également des
approches pertinentes. Cette intégration vise a offrir aux apprenants
une expérience d'apprentissage authentique et immersive, renforcant
non seulement leurs compétences linguistiqgues mais aussi leur
compréhension de la culture et des pratiques professionnelles
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francophones. En résulte la formation d'apprenants aptes a interagir
efficacement dans une variété d'environnements francophones.

Le CNED et France Education International ont collaboré pour créer
PROFLE+, un programme de formation a distance destiné aux
enseignants de FLE. Cette initiative améliore le dispositif existant,
PROFLE, en offrant plusieurs avantages : 1’interface conviviale, la
formation souple et accessible, le tutorat personnalisé et la
certification par une production finale. Destiné aux enseignants de
FLE et aux responsables d'établissements culturels francais a
I'étranger, PROFLE+ vise a développer les compétences des
enseignants, faciliter I'application des principes pédagogiques et
améliorer la qualité de I'enseignement du francais.

Les enjeux liés au développement et a la transition numérique sont
variés et complexes. Tout dabord, l'influence prépondérante des
réseaux sociaux virtuels, tels que Snapchat, Whatsapp et Facebook, a
considérablement impacté la vie quotidienne, en particulier celle des
étudiants. Cette tendance a des implications importantes dans les
domaines des humanités numériques et de la didactique des langues.

Par ailleurs, la digitalisation des savoirs et des formations a donné
lieu a de nouveaux formats pédagogiques, tels que les MOOC
(Formations en ligne ouvertes a tous), les FOAD (Formations ouvertes
a distance), et d'autres. Cette évolution transforme la maniere dont les
connaissances sont diffusées et assimilées. Un autre aspect concerne la
scénarisation des formations et leur gamification. La scénarisation
implique la création de parcours pédagogiques numériques, tandis que
la gamification introduit des éléments ludiques dans l'apprentissage,
transformant ainsi la perception traditionnelle du travail académique
en une expérience plaisante. En outre, la prise en compte de la
génération d'étudiants nés autour de I'an 2000, habitués aux interfaces
numériques, est cruciale pour repenser les méthodes pédagogiques.
L'utilisation de la ludification permet d'associer l'apprentissage au
plaisir, avec des incitations telles que la progression de niveaux,
I'accumulation de points et I'obtention de bonus.

Conclusion

Le projet met en lumiére plusieurs éléments essentiels liés a la

didactique du FLE et a la formation des enseignants. Tout d'abord, il
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souligne I'importance de prendre en compte la génération d'étudiants
nés autour de I'an 2000, habitués aux interfaces numeériques, en
repensant les méthodes pédagogiques. L'utilisation de la ludification
est notamment mentionnée comme un moyen d'associer
I'apprentissage au plaisir.

En outre, on évoque la diversité des sources théoriques mobilisées,
allant des théories cognitivistes aux perspectives constructivistes, en
passant par l'approche communicative. L'accent est mis sur la
nécessité d'adapter I'enseignement aux besoins spécifiques des
apprenants non natifs, en tenant compte de leur diversité linguistique,
de leurs compétences individuelles et de leurs contextes culturels.

On met également en avant l'importance de l'intégration des
technologies de l'information et de la communication (TIC) dans
I'enseignement du FLE, soulignant que celles-ci peuvent offrir des
opportunités d'apprentissage individualisées et renforcer I'efficacité de
I'enseignement.

Enfin, le document aborde les défis et perspectives de la formation
des enseignants en didactiqgue du FLE, soulignant I'importance de
I'intégration des institutions dans les programmes de formation. Elle
mentionne également des initiatives telles que PROFLE+, un
programme de formation a distance destiné aux enseignants de FLE.
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Abstract:

This study explores the diverse applications of nanotechnology in
medicine. Nanotechnology, with its ability to manipulate materials at
the nanoscale, has revolutionized the field of medicine by offering
innovative solutions in diagnostics, drug delivery, imaging, and
therapy. By employing nano-sized particles, such as nanoparticles and
nanocarriers, medical researchers have achieved remarkable
advancements in targeted drug delivery, enabling precise
administration of therapeutic agents to specific cells or tissues.
Moreover, nanotechnology has facilitated the development of
advanced imaging techniques that enhance the detection and
monitoring of diseases at the molecular level. This paper provides a
comprehensive overview of the applications of nanotechnology in
medicine, highlighting the potential benefits and challenges associated
with its implementation. Additionally, it discusses the future prospects
and the impact of nanotechnology in shaping the landscape of medical
treatments.

Keywords: nanotechnology, medicine, drug delivery, imaging,
therapy, nanoparticles, nanocarriers, diagnostics, targeted therapy,
molecular detection

Introduction

Nanotechnology has emerged as a groundbreaking field with
significant implications for various industries, and medicine is no
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exception. The ability to manipulate materials at the nanoscale, where
one nanometer is equivalent to one billionth of a meter, has opened up
new avenues for advancements in healthcare. Nanotechnology offers
unprecedented opportunities to revolutionize the diagnosis, treatment,
and monitoring of diseases by providing precise and targeted
approaches. In the realm of medicine, nanotechnology involves the
design, synthesis, and application of nanoscale materials, such as
nanoparticles, nanocarriers, and nanodevices, to interact with
biological systems at the cellular and molecular levels. These
nanostructures possess unique properties and behaviors, allowing
them to overcome many limitations associated with traditional
medical approaches. One of the most significant applications of
nanotechnology in medicine is in the field of drug delivery.
Conventional drug delivery systems often lack specificity, leading to
systemic side effects and limited efficacy. By utilizing nanoparticles
as carriers, drugs can be encapsulated or attached to these
nanostructures, enabling targeted delivery to specific cells, tissues, or
organs. This precise delivery mechanism enhances therapeutic
outcomes while reducing adverse effects on healthy tissues.

Moreover, nanotechnology has revolutionized medical imaging
techniques, enabling earlier and more accurate detection of diseases.
Nanoparticles can be engineered to carry contrast agents or
fluorescent markers, enhancing the visibility of specific tissues or
biomarkers. This capability allows for improved diagnosis, monitoring
treatment response, and early detection of diseases such as cancer or
cardiovascular disorders at the molecular level. Additionally,
nanotechnology has paved the way for innovative therapies.
Nanoparticles can be functionalized to carry therapeutic agents
directly to disease sites, enabling localized treatment. This approach
holds immense potential for the treatment of cancer, where
nanoparticles can specifically target tumor cells, deliver chemotherapy
agents, or even act as photothermal agents for targeted destruction of
cancer cells.

However, alongside the tremendous potential, challenges exist in
the development and implementation of nanotechnology in medicine.
Safety concerns, such as nanoparticle toxicity and potential long-term
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effects, need to be thoroughly addressed. Regulatory frameworks must
be established to ensure the safe and responsible use of nanomedicine.

In this study, we aim to explore the vast applications of
nanotechnology in medicine, shedding light on its potential benefits,
challenges, and future prospects. By better understanding the
capabilities and limitations of nanotechnology, we can harness its
transformative power to improve patient outcomes and shape the
future of medical treatments
Definition of Nanoscience and Nanotechnology

The root ‘nano’ of the word "nanotechnology” is taken from a
Greek word which refers to ‘dwarf” or something tiny. It describes one
thousand millionth of a meter. In fact, nanoscience and
nanotechnology are not the same. Nanoscience is defined as the study
of structures and molecules on the scales of nanometers which range
from one to one hundred nanometers. Nanotechnology refers to the
technological means which uses nanoscience in feasible utilizations
like instruments...etc. (Mansoori, 2005:1-22) For example, one must
know that the thickness of only one human hair is sixty thousand
nanometers. The DNA double helix contains a radius of 1 nm as
shown in Figure 1 (Gnach, 2015:1561-1584). The Democritus and the
Greeks scientists of the fifth century B.C. are considered the pioneers
of nanoscience when they regarded the issue of the continuity of
material and therefore indefinitely breakable into very tiny parts, or
constructed of tiny particles, which can't be divided nor broken, which
are termed in the present time as "atoms".
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Figure 1 A comparison of sizes of nanomaterial Reproduced with
permission from reference (Gnach, 2015: 1561-1584)

Scientists believe that nanotechnology will be within the most
encouraging and favorable technologies in the twenty first century,
due to its capability of making use of the theoretical framework of
nanoscience and transform to beneficial utilizations. This can be
achieved by monitoring, measuring, manipulating, compiling,
managing and manufacturing material at the nanometer scale. The
National Nanotechnology Initiative (NNI) in the U.S.A defines
nanotechnology as “a science, engineering, and technology conducted
at the nanoscale (1 to 100 nm), where unique phenomena enable novel
applications in a wide range of fields, from chemistry, physics and
biology, to medicine, engineering and electronics” (Bayda, 2020:2).
This definition indicates that nanotechnology has two states. One of
which is a state of scale where nanotechnology is related to utilizing
structures by managing their volume and shape at nanometer scale.
The other state is related to novelty where nanotechnology must
manipulate tiny things by means which make use of certain features in
accordance with the nanoscale (Allhoff, 2007: 185-210).

We should indicate the difference between nanoscience and
nanotechnology. The word nanoscience refers to an intersection
including materials science, physics and biology. Nanoscience
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addresses processing of materials at atomic and molecular scales. On
the other hand, nanotechnology refers to the capability of monitoring,
measuring, tackling, compiling, managing, and manufacturing
material at the nanometer scale. The available information or accounts
that illustrated the history of nanotechnology and nanoscience have
not made a summary of both of them from the start to the present age
with continuous happenings. Thus, there is an urgent need to outline
the chief happenings in nanoscience and nanotechnology for a
complete perception of their development in this area (Bayda,
2020:2).
History of nanotechnology

New science and technology often result from human dreams and
imagination. Such dreams have created nanotechnology, a 21st-
century frontier. Nanotechnology is a term which refers to grasping
and managing of material at dimensions from one to one hundred
nanometers where distinctive natural events enable new utilizations.
In spite of the fact that human has exposed to nanoparticles during the
history of mankind; it has impressively incremented since the
industrial revolution. Nanoparticles have been studied before by many
scientists. For example, Richard Zsigmondy, who won the Nobel Prize
in chemistry in 1925, was the first who postulates the idea of a
““nanometer’’. He introduced the concept nanometer clearly to
describe the volume of the particle. He was also the first to measure
the volume of particles like gold colloids by utilizing a microscope.
Another scientist, Richard Feynman, who won the Nobel Prize in
physics1965, is regarded as the father of modern nanotechnology. In
the annual meeting of the American Physical Society in 1959 at
Caltech, he give a lecture entitled, ‘“There’s Plenty of Room at the
Bottom’’, in which he presented the idea of treating material in an
atomic way. His new concept indicated new approaches of thinking.
Feynman’s assumptions have provided evidence to be correct. (Hulla,
2015:1318)

After about fifteen years from Feynman’s lecture, Norio Taniguchi,
a Japanese scientist, began to utilize ‘‘nanotechnology’’ to depict
semiconductor operations which happen over the arrangement of a
nanometer. He emphasized that nanotechnology is composed of the
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manipulation, division, combination, and adapting of matters by one
molecule or one atom. The golden age of nanotechnology has been
started in the eighties of the nineteenth century when: (1) fullerenes
was found out by Kroto, Smalley, and Curl; (2) ideas from Feynman’s
““There is Plenty of Room at the Bottom’” and Taniguchi’s concept of
nanotechnology in his 1986 book entitled, ‘‘Engines of Creation: The
Coming Era of Nanotechnology” was utilized by Eric Drexler of
Massachusetts Institute of Technology. The concept of a nanoscale
“‘assembler’” which could build a copy of itself and of other
components of arbitrary complications was advocated by Drexler
whose perspective of nanotechnology is known as ‘‘molecular
nanotechnology.”” After that, lijima, another Japanese scientist
developed the science of nanotechnology by improving carbon
nanotubes. Also, there was a growing interest in the promising areas
of nanotechnology and nanoscience at the start of the twenty first
century. Feynman’s status in the U.S.A and his concept of treating of
material in an atomic way contributed immensely to formulate the
qualities of a national science. The American president Bill Clinton
emphasized that they will provide funding to research in this
promising technological field on his speech at Caltech on January 21,
2000. Three years later, the American president George W. Bush
agreed on law of the twenty first Century Nanotechnology Research
and Development Act. This Act considered nanotechnology research
as a national priority. Bush also proclaimed the National Technology
Initiative which is now run by a committee. The head of this
committee is the President’s Cabinet-level National Science and
Technology Council and its Committee on Technology. The duty of
The Committee’s Subcommittee on Nanoscale Science, Engineering,
and Technology is to plan, budget, conduct, and review of the
National Technology Initiative. It consists of delegates from twenty
departments and independent organizations and commissions. (Hulla,
2015:1318)
The Importance of Nanotechnology

The following reasons indicate the importance of nanotechnology
(Noha, 2009:17):
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Scientists all over the world assert that nanotechnology will give
rise to a new scientific revolution in the following years, because
of its unique principles and incredible potentials.

The applications and inventions of nanotechnology are utilized in

different areas of our life: medical, biological, agricultural,

industrial, electronic, petrochemical and military.

e Nanotechnology may solve the problems of the times like the
water crisis, energy resources, health, poverty and unemployment;
it can also provide job opportunities, decrease the price of some
products, improve energy resources, and discover new ways of
treatment and water purification.

e Nanotechnology will impact the global economy of the present
century, and the US National Science Foundation expects that the
market for nanotechnology services and products will reach a
trillion dollars by the year 2015, God willing. According to the
Global Nanotechnology Market Report it reached $5.4 billion in
China in 2005,

Characteristics of Nanomaterials
The structural sizes of nanomaterials are smaller than one hundred

nm in not less than two aspects. These Nanomaterials are capable of
having multiple structures and shapes; for example, platelets, needle-
like tubes and spherical, among others. Chemical structure is another
critical indicator for the description of Nanomaterials that consist of
nearly all substance categories such as polymers, metals/ metal oxides,
compounds, in addition to biomolecules. Nanoparticles, under
circumferential conditions, are apt to connect with each other and
constitute aggregates and agglomerates.

There are many shapes for these aggregates and agglomerates,
ranging from dendritic structure to chain or spherical structures with
volumes usually within the micrometer range. These characteristics of
nanoparticles could be critically changed throughout surface
adaptation. It is also important for the characterization of
Nanomaterials to identify what conditions the nanoparticles are
dispersed in; for example, in liquid, solid or gaseous status. The figure
below outlines suitable factors for the characterization of
Nanomaterials. (Pawan, 2013:66)
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Figure 2: Characterization Parameters of Nano Particulate
Materials (Pawan, 2013:66)

Classification of Nano Materials
Categorization of nano materials can be based on of dimension-

wise into following types (Nikalje, 2015:83):

e The dimensions of nano rods and nano wires are less than one
hundred nm.

e The dimensions of fibers, tubes and platelets are less than one
hundred nm.

e The dimensions of quantum dots, particles and hollow spheres are
from 0 or 3 Dimensions < one hundred nm.
Nano materials can be categorized according to the stage of

composition into the following:

e Single stage solids for the nano material; such as amorphous
particles, crystalline and layers.

e Multi-stage solids include covered particles and matrix
composites.

e Multi-stage systems of nano material such as aero gels, colloids,
Ferro fluids, among others.
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Characteristics of Nanoparticles

— Physical features: Some nanoparticles have high solidness with
little weight.

— Chemical features: The interaction of nanoparticles increases if
they are homogeneous and of the same size.

— Electrical features: The possible energy of the ion can be
managed by controlling the size and chemical nature of the
secondary particle.

— Thermal features: when the size of a nanoparticle becomes
smaller, its dissolution temperature decreases.

— Magnetic features: when the size of the nanoparticles becomes
smaller, they become more magnetic.

— Optical features: if the size of the nanoparticle is less than the
critical wavelength of light, the particle becomes transparent.
(Noha,2009:25)

Applications of nanotechnology in energy and the environment
Nanotechnology will contribute largely in the following fifty years.

The environment will be protected and enough power will be provided
for an increasing world. The developed approaches of nanotechnology
are capable of providing support to many fields such as power storage,
changing it into other shapes, ecofriendly manufacturing of materials
and improving the sources of renewable energy. Another usage of
nanotechnology is to produce cheaper renewal power. Also, it can be
used in solar technology, fuel cells, nano-catalysis and hydrogen
technology. In addition, we can use the cells of carbon nano tube fuel
to maintain hydrogen that can be applied in power cars.

We can also use nanotechnology in the field of photovoltaic, to
make them not heavy, inexpensive and more effective. This can
decrease the burning of engine pollutants through nano porous filters.
The exhaust can be cleaned automatically with the aid of catalytic
converters which contain nano scale noble metal particles and through
catalytic coverings on cylinder walls and catalytic nanoparticles as
additive for fuels. In addition, nanotechnology supports the
improvement of new green and ecofriendly technologies which can
reduce the unwanted pollution. The lightening of solid state is able to
decrease the total consumption of electricity. Finally, the techniques

#2023 etz 73 P g3l — I adall



o)
e X PR TINFY i) laad adang

r,_‘

it‘

=S

of nanotechnology can result in a great decrease in the consumption of
power for lighting (Nikalje, 2015:84).
Nanotechnology in health and medicine

There are now a lot of maladies like cancer, diabetes, Alzheimer’s
disease, Parkinson’s disease, multiple sclerosis and cardiovascular
diseases in addition to various types of dangerous infectious or
inflammatory illnesses (for example, HIV) which pose a high number
of complex and dangerous diseases that cause a main problem for
humans. One of the practical implementations of nanotechnology is
Nano-medicine which deals with medicine and health. Nano-medicine
exploits nano electronic biosensors and nano materials. In the coming
years, nano medicine will make use of molecular nanotechnology. In
the field of medicine, there are many projected benefits of nano
science application which are potentially helpful for all human
species. Diagnosis improvement, appropriate healing and follow-up of
illness can be achieved with the aid of nano medicine early detection
and prevention. Some particles of nano scale are utilized as labels and
tags. They can be performed biologically and quickly. The testing has
turned to be more flexible and more precise. The invention of nano
devices like gold nano particles helps gene sequencing become more
effective. When these gold particles fixed with short parts of DNA,
they can be utilized for discovering genetic sequence in a sample.
Also, nanotechnology help in reproduction or repairing of damaged
tissue. The artificially prompted cells are utilized in tissue engineering
that can make a revolution in the field of artificial implants or
transplanting organs (Nikalje, 2015:83).

Carbon nano tubes can help develop and improve the properties of
biosensors. We can utilize these biosensors in the field of astrobiology
because they can aid in studying the origins of life. In addition, this
technology can be used to improve sensors for the diagnosis of cancer.
CNT can be operationalized at the tip with a probe molecule In spite
of its inactiveness. AFM was used in their study as an empirical
platform. (Nikalje, 2015:83)
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Figure 3: Applications of nanotechnology in stem cell biology and
medicine. (Nikalje, 2015:84)

The role of nanotechnology is evident in the researches concerning
stem cells. For instance, magnetic nanoparticles are successfully
utilized to separate and combine stem cells. Quantum dots are utilized
for tracing of stem cells, molecular imaging, providing drugs or genes
into stem cells. Nano materials like fluorescent MNPs, fluorescent
CNTs and carbon nano tubes have been utilized. Distinctive
nanostructures were planned to control arrangement of proliferation.
Distinguishing of stem cells is achieved by planning distinctive nano
structures. These developments help speed up the advancement of
stem cells to be utilized in regenerative medicine (Wang, 2009:593).
The recent utilizations of nanotechnology in research on stem cell
promise to break new ground in reformative medicine.
Nanotechnology can be used as a beneficial means to image and trace
stem cells, to distinguish certain cell lineage and finally to make sense
of their biology. We hope this will result in therapeutics based on stem
cells for preventing, diagnosing and treating of human illnesses
(Ricardo, 2010:38-46).

Stem cell research can make use of nano devices in tracking and
imaging them. It can be utilized in major science and translational
medicine as well. We can change stem cells by merging biological
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molecules with nano carriers (Figure 6). Nano or tools can be utilized
for intracellular access, sensing of biomolecules as well as smart
provision. These technologies have greatly affected the
microenvironment of stem cell and studies of tissue engineering. They
will be largely applied in the field of biomedicine (Deb, 2012:1747-
1748).

Application of Nanotechnology in Modified Medicated Textiles

Application of nanotechnology in newer antiseptic cotton has been
improved and utilized for antiseptic textiles. A lot of developments
have been achieved in the field of works using nanotechnology in new
modified antibacterial textiles. Utilization of traditional antimicrobic
factors to textiles has been already mentioned. One can develop this
method by concentrating on inorganic nano constructed materials that
obtain good antiseptic activity and utilization of these materials in the
textiles (Nikalje, 2015:88).

Conclusions

Nanotechnology is a new integrative method, which includes an
application built on the structures of molecules in nano-scale size
range. In fact, nanotechnology considered as a new but fast evolving
area, which includes manufacturing, manipulating and practical
utilization of structure, instrument and system, by managing size and
shape in nanometer scale. Nanoscience and nanotechnology have
recently become very critical to medical device applications, such as
diagnostic biosensors, drug provision systems.

Nano materials have augmented surface area and nano scale impacts,
thus utilized as a successful means for improving the delivery of gene
and drug, diagnostic biosensors and biomedical imaging. Nano
materials contain distinctive biological and physicochemical
characteristics in comparison to their bigger equivalents. Nano
materials have features that can immensely affect their interplays with
cells and bio molecules because of their specific shape, size, surface
structure, chemical composition charge, solubility and agglomeration.
Nanotechnology has a very brilliant future throughout its integrating
with other technologies and the latter appearance of complicated and
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novel hybrid technologies. Biological technologies are integrated with
nanotechnology which has already utilized to cope with genetic
material. Nano materials are already being structured utilizing
biological elements. The potentials of nanotechnology to engineer
material at the smallest scale can make a revolution in fields like
biotechnology, cognitive science and information technology. Also,
nanotechnologies can lead to new fields and merge them with other
fields.
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